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(ABSTRACT)
Using the 1976 Indonesia Fertility Survey data, 
this study aims to identify which factors are most 
important in explaining the variation in the duration 
of breastfeeding and birth intervals, and to examine 
the patterns of breastfeeding and birth interval 
duration according to those factors. The factors that 
have been included are: place of residence, wife's and 
husband's education, age of mother, birth order and sex 
of the infant, method of contraception used and 
duration of breastfeeding.
Place of residence, wife's and husband’s education 
are found to have the greatest contribution in 
explaining the variation of the duration of 
breastfeeding. Shorter durations of breastfeeding are 
associated with urban residence and higher education. 
Age of mother and sex of the infant do not show a 
significant association with the duration of 
breastfeeding. Birth order and contraceptive use are 
also found to be associated with the duration of 
breastfeeding, however, their contributions in 
explaining the variation are not as great as either 
place of residence or wife's or husband’s education.
In the case of birth interval length, factors that 
are found to be most important in explaining the 
variation are the duration of breastfeeding and 
contraceptive use. Longer duration of birth intervals 
are associated with longer duration of breastfeeding 
and use of contraception. Factors of maternal age and 
birth order and sex of the infant do not have an 
association with the duration of birth intervals. Place 
of residence and wife's education, before controlling 
for other factors, seem to have a strong association 
with the duration of birth intervals. However, after 
controlling for other factors, the associations are 
likely to disappear. Presumably, the associations 
between these factors and the duration of birth 
intervals mainly are through the breastfeeding 
variable. Surprisingly, husband’s education has a quite 
strong association with the duration of birth 
intervals. It is presumed that the association is not 
related to the husband's education per se but it is 
related to the dominant opinion of the husband in 
decision making about having children.
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CHAPTER ONE
INTRODUCTION
1.1. Background and Objectives of the Study.
Most population problems, especially in developing 
countries, are associated with high fertility rates. 
There are various factors affecting fertility. For the 
individual woman, the duration of birth intervals 
vincluding the open interval; determines the number of 
births during her reproductive period. The longer the 
birth interval, the lower the number of births. 
Physiologically, breastfeeding lengthens the period of 
infertility after birth, accordingly, any closed birth 
interval can be prolonged, and in the end it will 
affect fertility. Tyson ^1977: 3*+;, among others, 
argues that the level of fertility in a population is a 
function of the length of the birth interval.
However, aside from biological ones, breastfeeding 
is influenced by social factors. Many studies show that 
factors such as type of place of residence, education,
1
2working status, occupation and age of mother, practices 
of contraception and supplementary feeding, 
survivorship and birth order of the child, and 
psychological and socio-cultural factors influence both 
incidence and duration of breastfeeding. Other studies 
attempt to explain the relationship between 
breastfeeding and birth interval through both 
physiological and demographic mechanisms.
For Indonesia, there are not many studies of these 
topics because few population surveys have gathered 
such information about breastfeeding and birth 
intervals. One population survey chat gathered quite 
detailed information about breastfeeding and birth 
intervals, and covered quite a wide area, is the 1976 
Indonesia Fertility Survey vIFS;, part of the World 
Fertility Survey <.WFS;.
Using the wFS data, Jain and Bongaarts <.1961; and 
Smith i1965;, among others, compared the patterns, 
correlates and fertility effects of breastfeeding in 
various countries including Indonesia. However, their 
differential analysis is limited to the national level. 
Other studies, such as those by Singarimbun and Manning 
<.1976;, Hull 11977; and Bracher and Santow <.1962;, 
among others, regardless of the depth of the analysis, 
cover only a small area ^village level;.
3In view of the discussion mentioned above, the 
objectives of this study, are :
(. 1; to identify which explanatory factors are most 
important in explaining variation in the 
duration of both breastfeeding and birth 
interval in Indonesia;
(.2; to examine the patterns of breastfeeding and 
birth intervals according to those factors, at 
the provincial level.
Factors that will be investigated in this study 
are : type of place of residence, wife's and husband's
education, age of mother at the penultimate birth, 
birth order and sex of the penultimate birth, method of 
contraception used and duration of breastfeeding during 
the last closed birth interval .
1-2. Demographic and Socio-economic Background
of Java and Bali.
Java and Bali are the two most populous islands of 
Indonesia. Administratively, they are divided into six 
provinces: the Special Region of Jakarta (.Jakarta;, the 
national capital; West Java; Central Java; the Special 
Region of Yogyakarta (. Yogyakarta; , East Java and Bali 
(.see Figures 1 and 2;.
The total land area, population, average density 
and the annual growth rates of the six provinces are
'J luH’JO
Figure 1 : The Republic of Indonesia and Its Provinces.
Java
Yogyakarta
Figure 2 : Java-Bali and Its Six Provinces.
presented in Table 1.1. Java and Bali, whose total land 
area is only about 7 per cent of the total land area of 
Indonesia, contained more than 60 per cent of 
Indonesia's total population in i960. As a result, the 
population densities of the six provinces were higher
5than that of Indonesia at the national level (.Table 
1.1;. within each province (except Jakarta;, 78-65% of 
the population lived in rural areas (.Biro Pusat 
Statistik, 1963a-f: 3;.
Table l.l : total Land a r e a, total population, DENSITY and annual GROWTH Rates 
OF THE SIX PROVINCES IN Java aND BALI, 1971 AND I960
Province Total Land Area
Total Population 
1971 I960
Density 
1971 I960
Annual Growth 
Rates 71-60
(Ki2; tS (thousand; [ % ) • > (thousand; (£;•> ipersons/ki2 ; (X;
Jakarta 590 0.03 4579 3.64 6503 4.4l 7761 11023 3.93
west Java 46300 2.41 21624 16.14 27454 16.61 467 593 2.66
Central Java 34206 1.76 21677 16.35 25373 17.20 Ö4Ü 742 1.Ö4
Yogyakarta 3169 0.17 2469 2.09 2751 1.67 765 666 1.10
East Java 47922 2.50 25517 22.46 29169 21.41 532 609 1.49
Java 132167 6.69 76066 63.63 91270 61.66 576 690 2.02
Bali 5561 0.29 2120 1.76 2470 1.67 361 444 1.69
Indonesia 1919443 100.00 119206 100.00 147490 100.00 62 77 2.32
Note : mt per cent of total land area of Indonesia.
per cent of total population of Indonesia. 
Source : Abdurochin, 1986: 9-13.
Table 1.1 shows that the annual growth rates of 
Jakarta and West Java were higher than for Indonesia as 
a whole. These annual growth rates are not equivalent 
to the rate of natural increase. The high growth rare
6for Jakarta was not due to the high level of fertility 
but the high positive net migration rate, which was 
13.-41 per 10ÜÜ (.Table 1 .2 ). For west Java, unlike 
Jakarta, the annual growth rate was caused by both the
TABLE 1.2 : TOTAL FERTILITY RaTES (TFRs;, LIFE EXPECTANCY aT BIRTH aNB
NET MIGRATION RATES (NMRs; FOR THE SIX PROVINCES OF JAVA aND BALI, 
1971 - 1960
Provinces
TFRs (per wonan;^ Life Expectancy at Birth 21 NMRs 71-60 3> 
iper 1000;71-75 76-79 M 71 M 60 F 71 F 60
Jakarta 4.360 4.070 47.91 56.00 50.75 59.50 + 13.41
west Java 5.040 5.070 42.12 46.90 45.00 49.70 + 0.44
Central Java 4.915 4.370 44. Ö4 52.60 47.00 56.00 - 6.50
Yogyakarta 4.470 3.415 44.04 56.90 47.00 63.50 + 2.22
East Java 4.320 3.555 46.27 52.30 49.25 55.00 - 2.75
Java 5.370 3.970 44.52 50.90 47.50 54.00 n.a.
Bali 5.730 3.970 46.55 54.40 49.50 57.70 - 1.10
Indonesia 5.200 4.660 45.00 50.90 46.00 54.00 n.a.
Note : M = Male ; F = Feaale; n.a. = not available.
Source : Abdurochia, 1966 : li: p.26; 2>: p.37; 31: p.^ j.
high level of fertility (.higher than the national 
level; and the positive net migration rate.
Compared to other provinces, Yogyakarta is a 
special case. Even though it had a positive net 
migration rate of 2.22 per 1000, its annual growth rate
was the lowest. The fertility rate of Yogyakarta in the 
period of 1976-1979, as shown in Table 1.2, was also 
the lowest.
For the other three provinces, aside from 
generally lower fertility, low annual growth rates were 
caused by negative net migration rates. Table 1.2 
presents in greater detail the Total Fertility Rates 
(. TFRs) and the Net Migration Rates of the six 
provinces.
In order to get a perspective on the level of 
mortality, life expectancies at birth are also shown in 
Table 1.2 for the six provinces. Increases in life 
expectancy at birth for both males and females between 
1971 and 1960 reflect improvements in the living 
standards within each province.
Some indicators of the socio-economic 
circumstances of a particular country or a province 
are, among others, the education level of the 
population, the percentage of the working 
population involved in particular industries and Gross 
Regional Domestic Product ^GRDP;. Table 1.3 shows the 
percentage distribution of population aged 10 years and 
over ever attending school by educational attainment in 
all provinces, based on the 1960 Indonesian Population 
Census. In all provinces, a large proportion (.3-4-61%;
6of the population attended school only for incomplete 
primary level education. Jakarta's population was more 
educated than that of any other province. However, it 
should be noticed that as the census is De Facto, many 
people in Jakarta and Yogyakarta may be studying there 
temporarily but originate in other provinces, and will 
return there on graduation.
TABLE 1.3 : PERCENTAGE DISTRIBUTION OF POPULATION AGED 
10 YEARS AND OVER EVER ATTENDING SCHOOL BY 
EDUCATIONAL ATTAINMENT IN ALL PROVINCES OF 
JAVA-BALI, 1980
Level of Education
Provinces --------------------------------------  Total"1
llj \ 2 ) (.3; (.a ; (. 5 ;
Jakarta 3a .06 29 . a 6 15.26 17.18 3.0a 100
west Java 57.97 30.1 a 6 . a 6 a  . 93 0.50 100
Central Java 61.2a 26.60 6.99 a . 72 0 . a5 100
Yogyakarta a  2.63 31.23 12.68 11.33 1.93 100
East Java 57.52 29 . a 6 7. a 5 5.07 0.50 100
Bali 53.50 31.35 7.70 6.22 0.73 100
Note : Not including not stated.
(1; Incomplete Primary School.
{ 2 ) Completed Primary School.
{ 3 ) Completed Junior High School.
<.a ; Completed Senior High School. 
i.5; Higher Education.
Source : Biro Pusat Statistik, 1963a-f: 2*4.
Table 1 .a shows that, except for Jakarta, large 
proportions <.a 7-57%; of the working population were 
involved in agricultural activities. This is not
9surprising because 76-65% of the population resided in 
rural areas. This might reflect the relatively low 
levels of regional development.
TABLE 1.4 : PERCENTAGE DISTRIBUTION OF POPULATION AGED
10 YEARS AND OVER WHO WORKED DURING THE 
WEEK PRIOR TO ENUMERATION BY INDUSTRY, 
JAVA-BALI, I960
Provinces
A ;
Industries 
tM; tS) IX;
Total
Jakarta 1 .92 22. 77 74 .<42 0 .69 100 .00
West Java <4? ., 76 15 .59 35 .,61 1 ., 02 100 ., 00
Central Java 5*4 ., 26 15..66 29., 26 0 . 60 100 ., 00
Yogyakarta 52..60 16..55 29..60 1 . 05 100.. 00
East Java 56 .56 12..67 30 . 35 0 . 22 100., 00
Bali 50 . 74 16 . 10 32 .54 0. 62 100 . 00
Note : [ A ) Agriculture.
M^; Mining & Ouarrying; Manufacturing Industry; 
Electricity, Gas and Water; and 
Construction.
VS) Trades, Restaurants & Hotels; Transportation 
& communication; Finance & Insurance; and 
Public Administration & Services.
[ X ) Not stated.
Source : Biro Pusat Statistik, 1963a-f: 132;.
The relative contribution of agriculture to Gross 
Regional Domestic Product is presented in Table 1.5 
for the six provinces. Per Capita Income is also shown. 
Except for Jakarta, agriculture was still an important 
economic activity, contributing between 26 and <45% of 
Gross Regional Domestic Product. Gross Regional
10
Domestic Product was highest in Jakarta and lowest in 
Yogyakarta, with the others falling in between. Jakarta 
also had the highest per capita income and Yogyakarta 
the lowest.
TABLE 1.5 : PERCENTAGE OF GROSS REGIONAL DOMESTIC PRODUCT AT CURRENT MARKET PRICE 
BY GROUP OF INDUSTRIAL ORIGIN IN ALL PROVINCES OF JAVA-BALI, 1080
Provinces
Group of Industrial Origin11 Total Per Capita21 
Incoae 
1rupiah;IAJ iM; IS; Per cent Million rp.2>
Jakarta 1.^3
-- (%) -  
24.46 74.11 100 3 966 071 624 747
West Java 26.19 33.79 40.02 100 5 651 547 207 724
Central Java 42.95 12.62 44.43 100 3 630 636 150 516
Yogyakarta 42.14 14.21 43.65 100 409 741 14Ö 302
East Java 36.76 17.06 40.16 100 5 956 263 205 126
Bali 44.92 13.06 41.62 100 405 996 197 692
Note : a/ iAj, iM; and iS; are the same as the note of Table 1.4.
b; Rp. 632.01 = US $ 1.00 (Econoaist Intelligence Unit, 1087-88: 12;.
Source : l> Biro Pusat Statistik, 1067: 165;.
2> Biro Pusat Statistik, 1066: 620-622.
In summary, Java and Bali are the two most 
populated islands of Indonesia. A large proportion of 
their populations reside in rural areas. The greater 
proportion of their populations in 1960 had attained 
only some primary education, although Jakarta’s 
population was more educated than that of the other 
province. Except in Jakarta, economic activities were 
dominated by agriculture. Jakarta was much more
11
developed than the other provinces in terms of income 
levels and industrial structure.
CHAPTER TWO
BREASTFEEDING AND BIRTH INTERVALS:
A LITERATURE REVIEW
Breastfeeding is important for infant health, 
since it provides good nutrition, strengthens 
resistance to disease, and guarantees a hygienic food 
source iBuchanan, 1975: 5<4;. However, breastfeeding is 
not only important for infant health but also important 
for birth spacing. In the context of this study, this 
review focuses only on the second aspect.
Interest in the study of the relationship between 
breastfeeding and birth interval length has been 
increasing among physicians for some time and more 
recently among demographers, anthropologists and family 
planners t, Simpson-Herbert, 1977: 1). The physiological 
relationship between breastfeeding and birth interval 
has been investigated intensively by reproductive 
physiologists (Tyson, 1977; Delvoye et al.. 1977; 
McNeilly, 1977/79; Gross and Eastman, 1985;. There have 
also been several demographic studies on the subject 
t.Singarimbun and Manning, 1976; Rosa, 1979; Jain et
12
13
al., 19/0; Jain and aongaarts, 1^81; Bongaaris, 1982; 
Hull, 1985;.
This section reviews some of the key studies 
relating breastfeeding and birth intervals. However, 
before reviewing those studies, it is necessary to 
understand a little about the physiology of lactation. 
Hence, this review deals first with the physiology of 
lactation, followed by the effect of breastfeeding on 
birth intervals.
2.1. Physiology of Lactation.
Lactation is a part of the human reproductive 
process. Thus, a discussion of breastfeeding cannot be 
separated from consideration of the reproductive 
process itself.
Some hormones that play an intensive role in the 
reproductive system are the Follicle Stimulating 
Hormone ^FSH), Luteinizing Hormone ^LH;, prolactin, 
estrogen and progesterone ^Cohen, 1958: 3^-5^ +). The 
menstrual cycle is controlled intensively by these 
hormones ^Velardo, 1958: 127-169 and Fraser,1979: 65- 
67). The first three hormones are secreted by the 
anterior pituitary gland (Fraser, 1979: ^7; and the 
other two by the ovaries ^Velarde, 1958: 1^ <4, 155;. 
Another hormone that also plays a role in the female
reproductive process is oxytocin, secreted by the 
pituitary gland {Buchanan, 1985: 52;.
During pregnancy, milk-producing tissues in the 
breast are being prepared. There is a proliferation of 
glandular tissues and ducts, stimulated by increases in 
estrogen, progesterone and lactogen {McCann et al., 
1981: 5-4-3; . Aside from these hormones, concentration of 
prolactin -- the hormone that is considered to be 
responsible for initiation and maintenance of lactation 
{ Tyson, 1977: 3a ; -- also increases ifraser, 1979: 50;. 
However, its effect is inhibited by the high level of 
estrogen and progesterone {Reece, 1958: 232;.
After parturition, as the placenta is removed, the 
placental progesterone is absent. In addition, the 
secretion of estrogen that is believed to be another 
inhibiting factor of lactation, also decreases (Reece, 
1958: 233;. This decreasing of progesterone and 
estrogen levels shortly after parturition allows 
prolactin secretions to initiate lactation {Tyson, 
1977: 25;. The continuation of lactation is promoted 
by prolactin secretion and the sucking stimulus of the 
infant (McNeilly, 1977: 11). The release of prolactin 
reduces secretions of Follicle Stimulating Hormone 
{FSH; and Luteinizing Hormone {LH), consequently 
ovulation and the menstrual cycle is suppressed 
{.Lawrence, 1985: 29-30;. The absence of menstruation
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temporarily after birth is called post-partum 
amenorrhea, and lactational amenorrhea is defined as 
the period of post-partum amenorrhea associated with 
breastfeeding (.Van Ginneken, 197^ +: 201;.
Medical studies on breastfeeding show that the 
prolactin secretion is a response to a direct 
mechanical stimulation of the nipple (McNeilly, 1979: 
152). In another publication McNeilly (1977: 11; 
clarifies that prolactin secretion occurs as soon as 
suckling begins and stops when the stimulus ends; the 
amount of prolactin secreted depends on the strength 
and the duration of the stimulus. Moreover, he adds 
that if both breasts are suckled simultaneously (thus 
doubling the stimulus;, the amount of prolactin 
secreted is also increased. If there is no suckling 
stimulus, the level of prolactin will return to normal 
within two (Shearman, 1979: li^ +; or three weeks 
(.Simpson-Herbert and Huffman, 1981: 127; post-partum. 
The declining prolactin level is also affected by the 
frequency and the stage of lactation. The prolactin 
level of women who are nursing only one to three times 
per day declines more rapid than that of women who are 
nursing six times or more per day. Furthermore, the 
earlier the stage of lactation, the quicker the 
increase in prolactin due to the suckling stimulus 
(.Simpson-Herbert and Huffman, 1981: 127;.
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In summary, due to the hormonal mechanisms, 
breastieeding may lengthen the post-partum amenorrhea 
that is often called lactation amenorrhea. The suckling 
stimulus promotes the secretion of prolactin. The high 
level of prolactin inhibits the secretion of both 
Follicle Stimulating Hormone iFSH; and Luteinizing 
Hormone iLH). The low level of Follicle Stimulating 
Hormone iFSH) and Luteinizing Hormone t LH) suppresses 
follicle growth and ovulation. It. suppresses the 
menstrual cycle and consequently post-partum amenorrhea 
is prolonged.
2.2. Effect of Breastfeeding on Birth Interval.
Physiologically, due to its hormonal mechanism, 
breastfeeding lengthens post-partum amenorrhea. Because 
post-partum amenorrhea is one component of the birth 
interval ^Tyson, 1977: 3^ +;, many studies, both medical 
and demographic, have investigated the relationship 
between breastfeeding and post-partum amenorrhea, 
rather than breastfeeding and the birth interval.
■Jain et al. (1970: 255; , in their study among 
Taiwanese women, found that breastfeeding delayed the 
resumption of menstruation by seven months. The mean 
number of months between the birth of an infant and 
resumption of menstruation for women who nursed and 
women who did not was 10.6 and 3.5 months, respectively
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i. p. 259;. Further analysis showed a positive 
relationship between the period of lactation in months 
(.X; and the amenorrheic period in months (Y;, following 
the regression equation of Y = *+.31 + 0.397 X ip. 262;. 
Taking into consideration the age of the mother, the 
equations for younger and older taged 30 years or more; 
mother were: Y = <4.06 + 0.350 X and Y = 5.2-4 + 0. 4O4 X, 
respectively. These indicate that amenorrheic periods 
for older mothers were longer than those of younger 
mothers. In addition, with the same duration of 
lactation, the older mothers had a longer additional 
period of amenorrhea, compared to the younger mothers.
In addition, Fisek et al. (1961: 42; who studied 
five independent variables iduration of lactation, 
women's age, number of pregnancies, live births and 
living children; related to the duration of post-partum 
amenorrhea using a multiple regression analysis, 
reported that the most important independent variable 
was the duration of lactation, followed by the women's 
age. Duration of lactation in months (X) explained 34.2 
per cent of the variation in the duration of post­
partum amenorrhea in months (Y). The regression 
equation in this step was: Y = 0.470 + 0.54/ X. With 
two variables -- duration of lactation in months i ; 
and women’s age in years tX=; -- the equation becomes:
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Y - - 3.5/ + 0.508 Xx + 0.174 X2. The two variables 
explained 39.3 per cent of the variation.
Another study by Ojofeitimi (1982), involved five 
different variables. The five independent variables 
that Ojofeitimi used were duration of formal education 
in years (Xx ) , duration of breastfeeding in months 
(X2 ), frequency of breastfeeding per day (Xg), age of 
the mother (X*) , and parity (X-*). His analysis showed 
that the duration of breastfeeding and frequency of 
breastfeeding per day were significantly (P<.05) 
correlated to the length of post-partum amenorrhea. The 
estimated equation was: Y = - 9.136 -.014Xx +.635X2 +
2.136X3 +.088>U +.215XS. Furthermore, he stated that 
the longer the mother breastfed her infant, the longer 
menstruation was delayed.
Based on nine selected surveys, Van Ginneken 
(1978: 189) noticed that lactation may have a 
substantial impact on the duration of amenorrhea. 
However, its impact varies in one country to another. 
Table 2.1 presents the mean duration of lactation and 
postpartum amenorrhea of the nine surveys. By 
comparison, Ferry and Singh (1980: 19) estimated that 
each month of breastfeeding would prolong postpartum 
amenorrhea by, on average, 0.4 months. The above
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TABLE 2.1. : MEAN DURATION OF LACTATION AND POSTPARTUM
AMENORRHEA AMONG WOMEN WHO HAD WEANED 
THEIR CHILDREN
Country
Type of 
residence Lactation 
(months)
Postpartum 
amenorrhea 
(Months)
Zaire rural 26 20
Indonesia rural 25.5 22
Bangladesh rural 25 19
Korea urban+rural 23 13.5
India rural 21 11
Taiwan urban+rural 16 10.5
Thailand urban 12 6
Philippines urban 10 7
Colombia urban 8 4
Source : Van Ginneken, 19/8: 189.
findings suggest that breastfeeding prolongs the 
duration of post-partum amenorrhea. However, it is 
necessary to consider that menstruation is not always 
preceded by ovulation, but ovulation is always 
followed by menstruation unless there is a 
conception. Findings from India indicate that 12.2% of 
the first menstruations after a birth are not preceded 
by ovulation (Das and Mitra, 1961 cited by Simpson- 
Hebert and Huffman, 1981: 125) and the chance of 
conception during lactational amenorrhea is small 
(Simpson-Herbert and Huffman, 1981: 125). However, even
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after resumption of menstruation, breastfeeding may 
inhibit the return of ovarian function (Santow, 1987: 
156) On the other hand, Lucas (I960: 73) argues that 
about 5% of women become pregnant before the resumption 
of menstruation; Rosa (1979: 211) gives the percentage 
as 3-10%.
Other than postpartum amenorrhea, another variable 
that is usually used as a proxy for birth interval is 
the pregnancy interval. The pregnancy interval is 
defined as the period from a birth to the next 
conception (Van Ginneken, 1974: 201), and does not 
refer to the interval between successive pregnancies 
that do not begin with a live birth.
Five studies of populations that did not use 
contraception or used it only to a small extent, 
suggest that lactation lengthens pregnancy intervals 
substantially (van Ginneken, 1978: 185). Table 2.2 
compares the average length of pregnancy interval of 
a group of lactating and non-lactating women. The 
lactating women were nursing mothers who had weaned 
their children; the non-lactating women were mothers 
who, because of foetal deaths or a still birth, had not 
nursed. Assuming that the length of pregnancies was the 
same (nine months and ten days approximately), the 
duration of birth intervals among lactating women would 
have been longer than those among non-lactating women.
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TABLE 2.2 : AVERAGE LENGTH OF PREGNANCY 
LACTATING AND NON-LAGTATING
INTERVAL OF 
WOMEN
Country
Type
of
residence
Length of pregnancy interval
Lactating women Non-lact.women
t. months; imonths;
Bangladesh rural 25 10
Nigeria rural 26.5 6
Senegal rural 2-4 11
India rural 22 12
Taiwan urban+rural 17 10
Source : Van Ginneken, 1976: 165.
A case study of breastfeeding, amenorrhea and
abstinence in a Javanese village showed that women who 
nursed their infants for about 17 months had birth 
intervals ranging from 16-23 months, while women who 
nursed for about 26 months had on average birth 
intervals of more than u7 months !. Singarimbun and 
Manning, 1976: 177). Retrospective studies from Europe, 
India and Taiwan showed that women who nursed for one 
to two years and practised no contraception had birth 
intervals 5 to 10 months longer than those who did not 
nurse iVan Ginneken, 197-4: 201).
Although the findings mentioned above show an 
interesting effect of breastfeeding on birth intervals 
as breastfeeding delays the resumption of the menstrual 
cycle (ovulation;, it is necessary to consider that
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there are some factors associated with both 
breastfeeding and birth interval. These include 
cultural factors ipost-partum abstinence; and socio­
economic factors. Several studies indicate that 
breastfeeding is usually accompanied by post-partum 
sexual abstinence and is affected by bottle-feeding 
practices.
Singarimbun and Manning <.1976: 176; reported that 
prolonged abstinence in a Javanese village was linked 
to breastfeeding because of the belief that sexual 
intercourse during lactation was harmful to a child’s 
health and spoiled the mother’s milk. Rosa <.1979: 212; 
reviewed some studies of taboos on sexual intercourse 
during lactational amenorrhea. He found that prolonged 
post-partum abstinence is found in West African, sub- 
Saharan African, Asian, Pacific, Mediterranean and 
American societies. The length and prevalence vary from 
one region to another. Caldwell and Caldwell tl977: 
193; stated that sexual abstinence was the single most 
important factor in human fertility. However, Rosa 
<! 1976: 11; argued that, even if taboos on post-partum 
abstinence did not exist, prolonged breastfeeding would 
be the single most important factor in suppressing 
fertility. Furthermore, he added that modernization or 
erodes breastfeeding practices and breaks down post­
partum taboos ».Rosa, 1976: 13;.
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Another important factor that negatively affects 
the duration and intensity of breastfeeding is either 
bottle-feeding or food supplementation. Resumption of 
menstruation ^ovulation; is much later in women who 
nurse fully than in women who only nurse partially 
(.Simpson-Herbert and Huffman, 1981: 128;. During 
partial lactation the intensity of an infant's suckling 
stimulus is less compared with that during full 
breastfeeding. Less suckling stimulus not only 
decreases the milk produced but also leads to a decline 
of prolactin levels which initiates the resumption of
menstruation Lv'an Ginneken, 1977: a 8;.
CHAPTER THREE
METHODOLOGY
3.1. Source of Data and Number of Cases.
The data used in this study are drawn from the 
1976 Indonesia Fertility Survey tlFS), which is a part 
of the World Fertility Survey iWFS;. The 1976 IFS 
covered six provinces of Java and Bali, namely: 
Jakarta, West Java, Central Java, Yogyakarta, East 
Java, and Bali.
The target population of the survey was married 
women under 50 years of age. The total number of 
eligible respondents was 9, <4*49 but not all of them were 
able to be interviewed. The number of interviewed 
respondents was 9,293 ^Central Bureau of Statistics and 
World Fertility Survey, 1976: 130;. However, the 
available data tape (tape no. SR01), after some 
correction and adjustment contained a total of 9,155 
cases.
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In accordance wich che objective of the scuay and 
in order co avoid cruncacion effects, not all of the 
available cases are analysed. The cases analysed are 
women who have had two live births or more, and who had 
had birth for the second last time between two and ten 
years before the survey. The focus of this study is the 
last closed birth interval.
In order to avoid the disturbing effect of the 
survivorship of the infant (the second last birth; on 
the duration of breastfeeding, cases of mothers whose 
second last birth did not survive up to one year of age 
have been dropped from this study. The reason for this 
is that the effect of the survivorship of the infant on 
the duration of breastfeeding is already well known. 
The average duration of breastfeeding among mothers 
whose infants had died within the first year of life 
was much shorter than among mothers whose infants had 
died at a later age or were still alive at the time of 
interview tJain and Bongaarts, 1981:83;.
The two most important pieces of information 
needed in this study are the duration of breastfeeding 
and duration of birth interval. The questionnaire that 
was used in the 1976 IFS is the WFS core questionnaire. 
It was mentioned by Page et al. 11982: 11; that use of 
the core questionnaire might involve misinterpretation 
of the word 'breastfeeding'. The questions about
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breastfeeding that are used in the core questionnaire 
(in the English-language version) were simply :
(i) Did you feed ... (NAME OF THE SECOND TO LAST 
CHILD) ... at the breast ?
If the answer is ’YES’, the following question is:
(ii) For how many months did you feed him/her at
the breast ? (WFS, 1975:26).
Probably, because of either misinterpretation or 
misreporting, in 386 cases in the IFS data the duration 
of breastfeeding was longer than the duration of the 
birth interval. Considering the main objective of the 
study and the hormonal mechanism effect of
breastfeeding, such cases have been excluded from this 
analysis, although the practice of continuing to feed 
an older child after the next birth is not unknown in 
Java.
with those restrictions, the total number of cases 
covered in this study is only 3599. The number of cases 
for each province was 654, 704, 805, 341, 696 and 399 
for Jakarta, West Java, Central Java, Yogyakarta, East 
Java, and Bali, respectively.
3.2. Data Limitations and Variables Used.
The general limitations of the data are related 
to: (1) the questionnaire used in the survey: and (2)
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as in any retrospective survey, response might not be 
free from memory lapse and misreporting.
Because only the core questionnaire was used, the 
special module on 'Factors Other than Contraception 
Affecting Fertility' was not included. Therefore, 
information about the post-partum amenorrheic period 
and post-partum abstinence, which are closely 
associated with the duration of breastfeeding and birth 
intervals, was not gathered in the survey. 
Consequently, the effect of breastfeeding on post­
partum amenorrhea, as well as the effect of post-partum 
abstinence on birth intervals, cannot be studied.
In addition, other information known to be closely 
related to either the duration of breastfeeding and the 
resumption of menstrual cycle, such as the frequency 
and the intensity of nursing, and the use of 
supplementary feeding, are not available. Consequently, 
the model examined in this study will not be able to 
explain variations in the duration of breastfeeding or 
birth intervals as thoroughly as if those pieces of 
information were available.
Although earlier studies suggest that many factors 
are associated with breastfeeding and birth intervals, 
and the 1976 IFS provides many items of information 
that could be employed as explanatory variables, not
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all of those possible factors will be considered in 
rhis study. The factors that will be investigated in 
this study are confined to type of place of residence, 
wife's and husband's education, age of mother at the 
second last birth, birth order and sex of the second 
last birth, and method of contraception used during the 
last closed birth interval. In birth interval analysis, 
duration of breastfeeding is added.
Certain available factors that are known to be or 
could be related to the duration of breastfeeding and 
birth interval, such as survivorship of the infant and 
mother's working status, are not included in this 
study. The reason for omitting survivorship of the 
infant has already been discussed in Section 3.1. For 
mother’s working status, information was available for 
current working status, working status before and after 
marriage, but not during the last closed birth 
interval. Jain and Bongaarts ti961; who studied the 
pattern of breastfeeding in eight countries ^including 
Indonesia; using the WFS data, use mother's working 
status after marriage as an explanatory variable. They 
found that mother’s working status after marriage did 
not show an independent important effect on the 
duration of breastfeeding (p.96;. Therefore, this 
variable is deliberately not included in this study.
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The following paragraphs discuss the variables 
used and their limitations. As the duration of both 
breastfeeding and birth interval are the focus of this 
study, they will be considered first.
Regardless of whether it is due to a custom that 
mothers wean on a child's birthday or misreporting or 
misinterpretation related to digit preference, heaping 
occurs in the duration of breastfeeding at multiples of 
six months from 12 months onwards. This heaping, as 
shown in Appendix A, was detected in all provinces.
Unlike the duration of breastfeeding, the duration 
of the last closed birth interval seems to be 
distributed normally. However, the validity of this 
variable is affected by the fact that there is no 
information about whether there was a miscarriage or 
stillbirth during that period. The last closed birth 
interval is defined as the period in months between the 
second last live birth and the last live birth 
preceding the time of interview.
The available information on place of residence 
includes information on the current place of residence 
and place of childhood residence. However, there is no 
information on place of residence at the time when the 
mother had her second last birth. The problem is that 
the place of residence at the time of survey current
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residence; might differ from that at the time when the 
mother had her second last birth.
It might be possible to employ the variable of 
place of childhood residence to solve this problem. 
Unfortunately, the categorisation of these two 
variables is different. Current residence was 
classified as urban and rural, whereas childhood 
residence was classified as city, town and village.
Another possible way to solve this problem is by 
using population registration in order to get 
information on migration but such registration is also 
not available. However, degree of urbanization could 
possibly be used as a rough estimation of rural-urban 
migration. Degree of urbanization, as described by 
Arriaga (.1975; cited by Wirosuhardjo m.d.:187), refers 
to the absolute or relative number of people living in 
what are defined as urban areas. The degree of 
urbanization of the six provinces is presented in 
Appendix B. According to the figures in Appendix B, the 
increase in the degree of urbanization in all provinces 
(.except Jakarta) between 1961 and 1971 was very low 
(.one per cent approximately;. In the period 1971-1980, 
the increase was much higher. However, it should be 
noted that these increases may not have been due to 
rural-urban migration but to Government decrees on the 
expansion or reclassification of cities.
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Based on the discussion above, places of current: 
residence of mothers is assumed to be the same as at 
the time when those mothers had their second last 
births.
In addition, most studies using WFS data, for 
example by Jain and Bongaarts {1965;, Page et al. 
(1962;, Mosley et al. 11962; and Ferry and Smith 1,1963;, 
among others, also attempt to use the current residence 
as an explanatory variable. Realizing such limitations, 
interpretation of the results of this study related to 
this factor {place of residence; should be interpreted 
with caution.
No major difficulties were identified for the 
variables of wife's and husband's education, birth 
order and sex of the second last birth. However, it
should be noted that, in gathering information on
education, the 1976 IFS employed three questions
{Central Bureau of Statistics and World Fertility
Survey, 19/6: 6**; as follows :
{i; Question 111 r'What was the highest level of
school you attended : primary, 
junior high, senior high, academy 
or university ?'
{ii) Question 113 .-'Did you graduate from {.HIGHEST
LEVEL ATTENDED;?'
{iii; Question 11*4 .-'Which class did you complete in
(HIGHEST LEVEL ATTENDED;?'
Using the information from responses to these
questions, the 'Principal Report' {Central Bureau of
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Statistics and world Fertility Survey, 1976; classifies 
these variables into 'no schooling', 'primary
incomplete, 'primary completed', 'junior high', 'senior 
high and more’. However, the available data tape of the 
1976 IFS used in this study provides only years of 
schooling. Hence, the categories employed in this study 
are based on the years of schooling and labelled 
according to the level of Indonesia educational system. 
Considering the small number of cases studied within 
each province, variable of wife's and husband's
education in this study are classified into 'No 
School’, 'Some Primary’, 'Completed Primary' and 
'Junior High School +'.
Although the question constructed for gathering 
information on age of respondent was quite clear and 
provided interviewers with a transformation table of 
the various calendar systems, age misreporting is not 
likely to have been absent. Retrospective information 
collected in any survey in most developing countries 
especially in rural areas; is affected by memory lapse 
and digit preference.
As for method of contraception used, the
limitation is that there is no information about when 
the mother started to use and finished using
contraception. Therefore, it cannot be known whether 
the mother started to use contraception before or after
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she stopped breastfeeding or for how long she was using 
contraception.
3.3. Techniques of Analysis.
In order to achieve one of the objectives of the 
study, to examine the patterns of duration of both 
breastfeeding and birth interval and to determine if 
the differences among categories within each variable 
are statistically significant or not, techniques of 
bivariate analysis, that is one-way Analysis of 
Variance (ANOVA), are applied. Subsequently, since a 
phenomenon -- in this case the duration of either 
breastfeeding or birth interval -- actually is not only 
associated with one factor or another but with several 
factors simultaneously, techniques of multivariate 
analysis, multi-way ANOVA and Multiple Classification 
Analysis (MCA), are used. All the analyses were
performed with the SPSS-X package program.
3.3.1. Bivariate Analysis.
The purpose of applying the technique of one-way 
ANOVA is that this subprogram provides various 
additional tests that allow further examination. One of 
these additional tests is the 'multiple range* test. By 
this test, the difference of the mean value of 
dependent variables (duration of breastfeeding or birth
3*4
interval; among categories within each factor would be 
examined to determine whether the difference is 
statistically significant.
The mathematical model that will be tested in the 
One-way ANOVA is :
^ i J =  \ + A  i + Ü, i j ,
where : Y u  = observed duration of either breastfeeding 
or birth interval tin months;
Y = mean duration of breastfeeding or birth 
interval tin months;.
At = effect related to factor A for category 
i; the factor is either place of 
residence or wife's or husband's 
education, or birth order or sex of the 
infant, or method of contraception and/or 
duration of breastfeeding in the birth 
interval analysis.
Etj = random error.
There are seven 'multiple range’ tests that are 
available in the additional test in the subprogram of 
one-way ANOVA. One of the tests that is chosen to be 
applied in this study is 'Scheffe's test'. The reason 
in selecting this test is that 'Scheffe's test’ is 
stricter than the other tests and it is exact, even for 
unequal group sizes tKim and Kohout, 1975:^28;.
These techniques <.one-way ANOVA and 'Scheffe's 
test'; are employed to examine the differences of mean 
duration of either breastfeeding or birth interval 
among women in Java-Bali as a whole and also within
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each province. Note that this analysis examines mean 
durations rather than the medians which are frequently 
used in survival analysis of intervals, because means 
are implicitly selected in the choice of analysis of 
variance as the analytical technique. In addition, in 
order to examine the differences among provinces, the 
same techniques are also applied. The results of these 
analyses are presented in Tables 4.1 to 4.7 and Tables 
5.1 to 5.8 for breastfeeding and birth interval 
analyses respectively.
3.3.2. Multivariate Analysis.
The techniques of multivariate analysis used in 
this study are multi-way ANOVA and Multiple 
Classification Analysis (MCA). The purpose of using 
these techniques is that by using them the gross and 
the net effect of each explanatory variable (factor), 
as well as which factors have the greater contribution 
in explaining variation in the dependent variable, can 
be observed.
Since there is no higher priority for any 
particular factor, the classic experimental approach is 
used in this study, rather than the hierarchical 
approach (Kim and Kohout, 1975: 406). As noted by 
Overall and Spiegel (1964, cited by Kim and Kohout, 
1975: 408) this approach is appropriate for the common
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situation in which the factors do not have a known 
causal order, and in which there are higher priorities 
to the main effects rather than to the interaction 
ef fects.
The mathematical models that would be tested in 
this study are:
<. i ) h  J k  1 m  n o  —
v ii;
Y + A i + Bj + ck
A i b j + A i C k + A  j.D
f'jGk + BjDi + BjE,
CkDi + f ktm + CkF,
D x Em + Dx Fr, + d xg,
Fm-P n + FmG0 +
i1 nG0 + K X“ 1j k Xmno
U  J k 1 m n o p
bl + Fm + B n + G 0 +
+ AiEm + Aj.Fr, + A iG0 
+ + BjGo +
+ G^G^ +
+
i + Aj. + tij + C»< + 
AiBj + AiCk + Aj.Di
BjCk + BjDi + B jEm 
C k D x + C*Em + CkFn 
Diüm + Di F,-» + DiGco 
Fmfr. +HmGo + EmHp,
** + f n H p  +
+  E  1 j. J k  1 m n o p
Dl + üm  + i-r» + G 0 + Hp, +
+ A ± Em + Aj.Fr, + A i G 0 + A i H p  + 
+ BjFr. + BjG0 + BjHp +
+ CkG0 + CkHp +
+ DiHp, +
where,
Yijkimno = observed duration of breastfeeding
Y 1 J k 1 m n o p observed duration of birth interval
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Y = mean duration of either breastfeeding
or birth interval
Ai = effect related to place of residence for
category i
Bj = effect related to wife's education for
category j
£k = effect related to husband's education for
category k
Bi = effect related to age of mother at the
second last birth for category 1
£m = effect related to the birth order of the
second last birth for category m
Fn = effect related to sex of the second last
birth for category n
Gc = effect related to the method of
contraception used during the last closed 
interval for category o
Hp, = effect related to duration of breastfeeding
for category p
AiBj to G0Hp = two-way interaction effects.
^‘ijkimno and E S jkimnop = random error.
Since there is no need to study the effects of 
higher-order interaction, option >4 of the ANOVA 
subprogram has been applied. By applying this option, 
the sum of squares of higher-order interactions are 
pooled into the error iresidual; sum of squares 
^Norusis, 1985: 199;.
The two models were applied for Java and Bali (.as 
a whole; and for each province. The summarized results
(.Eta, Beta, Probability of F and the Multiple R2; for
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breastfeeding and birth interval analysis are presented 
in Tables 4.8 and 5.9 respectively. The Eta cofficient 
is a ratio which shows how well a given factor can 
explain the variation in the dependent variable, while 
the Beta coefficient is the adjusted correlation ratio 
which can be compared to the partial correlation in 
multiple regression analysis (ESCAP Secretatriat, 1979 
:121). In addition, the complete results (including the 
number of cases, the unadjusted and adjusted mean 
duration of breastfeeding and birth interval) can be 
seen in Appendices G and H respectively.
3.3.3. Examination of Two-way Interaction.
The condition for using MCA is that there should 
be no interactions among factors (Andrew et al.. 1975: 
17, and ESCAP Secretariat, 1979: 121). In order to 
explore whether there is interaction among factors, all 
possible interactions of pairs of factors have been 
examined. The examination of interaction between two 
factors, as carried out by Soeradji and Hatmadji (1982: 
16), is done pair by pair in three stages by applying 
two-way ANOVA. First, the level of significance of the 
F value of interaction is observed. If it is greater 
than or equal to 5%, the interaction between the two 
corresponding factors is considered to be 
insignificant. If it is less than 5%, the examination
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is continued to the second stage by computing the ratio 
of sum of squares of interaction over sum of squares of 
main effect. If the ratio is less than 1:10, the 
interaction is ignored. If the ratio is greater or 
equal to 1:10, the examination is continued to the 
third stage by computing the ratio of sum of squares of 
interaction over total sum of squares. If the ratio is 
less than 1:100, the interaction is negligible. If it 
is greater than 1:100, the interaction is not 
negligible.
For Java-Bali in aggregate, by the three criteria 
mentioned above, all possible interactions were 
negligible, whereas for some provinces they were not. 
Therefore, in the analysis of the model, any pair of 
factors whose interaction cannot be ignored, is 
combined. By combining the two factors, the categories 
of the new factor become more detailed. Accordingly, 
the number of cases in each category becomes smaller 
(.less than 50 cases;. In order to get a reasonable 
number of cases in each category, categorisation of the 
original factor(s; has had to be simplified. However 
(.except in the case of Bali for factors of wife’s 
education and age of mother in breastfeeding analysis;, 
simplifying the categories does remove the significance
of the interactions.
■4Ü
As a result of simplification of categories, the 
category of particular factory; for one province might 
differ from that for another province. Therefore, the 
model examined in each province is not exactly the 
same. The factors and their categories for Java-Bali 
and for each province can be seen in Appendices C and 
D; and the final results of the examination of 
interaction are presented in Appendices E and F.
CHAPTER FOUR
DIFFERENTIALS IN THE DURATION OF BREASTFEEDING
The mean duration of breastfeeding among women in 
Java and Bali, as shown in Table 4.1 is 16.5 months. 
This figure is slightly shorter than reported in the
'Principal Report Volume 1' of the 1976 IFS (.19,2
months; (, Central Bureau of Statistics and World
Fertility Survey, 1976: Table 5. 13;. This is because in
this study the cases in which duration of breastfeeding 
is longer than duration of birth interval have been 
dropped.
In comparison, McNicoll and Singarimbun (1963; who 
review some findings of selected micro-level studies 
related to breastfeeding, find that the mean duration 
of breastfeeding in Maguwoharjo (1972-73) and Sriharjo 
11969-70; -- both are in Yogyakarta -- were 16 and 26 
months respectively (p.57). In Ngaglik (.Yogyakarta, 
1976;, it was found that 53% of women aged 20-29 and 
71% of those aged 30-39 breastfed their last child at 
least 2-4 months (p.58). In Cermee and Duduk Sampeyan
1961), it is reported that 6-4% of
-4 1
(.East Java,
respondents breastfed their last child for 2*4 months or 
longer and most of the rest did so for 12-23 months 
<p.59). The median length of breastfeeding reported in 
Boyolayar and Kadilayu {.Central Java, 1970;, and 
Serpong ^West Java, 1972-75; were 16, 2^+ and 16 months 
respectively ip.59). In Banyutowo and Karimunjawa 
{.Central Java, 1975;, the mean duration of 
breastfeeding was 2*4 months ip.59). The authors of the 
various studies did not always present their results in 
a comparable way. It is necessary to mention that all 
the places above are classified as rural areas.
Aside from the urban-rural contrast, as an 
information, Table -4.1 also shows provincial variation 
in the duration of breastfeeding. It can be seen that 
the mean duration of breastfeeding in Jakarta (13 
months; is the shortest {.Pc.05;, whereas the figure 
for Yogyakarta t2<4 months; is the longest <.P<.05;. The 
difference between Jakarta and Yogyakarta is obviously 
highly significant; the criterian for testing 
significance in this study was, however, pre-selected 
to be the .05 level. The figures for the rest of the 
provinces are somewhere between those two figures. The 
differences among West Java, Central Java and East 
Java, and also between West Java and Bali are not 
statistically significant.
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4.1. Type of Place of Residence.
The mean duration of breastfeeding in urban and 
rural areas in the six provinces are presented in Table
4.1. As in other studies ^Jain and Bongaarts, 1961; 
Knodel and Debavalya, I960; Page et al., I960 among 
others;, especially in developing countries, in all 
provinces the duration of breastfeeding in urban areas 
is significantly iP<.05; shorter than in rural areas. 
Ferry and Smith (1963; examined breastfeeding 
differentials among the 26 wFS participant countries 
whose first report had been published. They found that 
in most of the countries, urban mothers breastfed at 
least two months less than rural mothers did. In 
Paraguay, Syria, Jordan, Trinidad and Tobago, the 
difference was only one month; and in Guyana, the 
duration was nearly the same. Surprisingly, in Jamaica, 
breastfeeding duration in rural areas was shorter by 
one month than in urban areas.
The duration of breastfeeding in urban areas can 
be associated with the effects of modernization. 
Especially in urban areas in developing countries, 
modernization erodes the practices of breastfeeding, 
tRosa, 1976: 13;. In this context it is not surprising 
that the duration of breastfeeding in urban areas in 
all provinces is shorter than that in rural area. Nag
TABLE 4.1 : MEAN DURATION OF BREASTFEEDING tin months;
BY TYPE OF PLACE OF RESIDENCE IN a LL 
PROVINCES OF JAVA AND BALI, 1966 - 19/4
provinces
Type of place of residence Urban
Urban Rural rural
Jakarta 13.01 
{654;
— 13.01* 
(654 ;
West Java 14.93 20.23 16.79
(191) (513; l 704 ;
Central Java 13.74 22.02 20.07*
1190; <. 615; 1 805 ;
Yogyakarta 17.10 25.16 24.45
1 30; (311) 1341 ;
East Java 13.34 21.74 19.63
(175) 1521; (, 696 ;
Bali 12.61 17.53 17.06
l 36; 1361; 399 ;
Java - Bali 13.53 21.29 16.53
(1276) (2321; t 3599;
Note: 1;
2 ;
3;
Source :
All the urban-rural contrasts are significant 
( P < . 0 5 ;  .
Significantly less than the next highest 
figure in the column tP<.05;
Figures in parentheses are the number of 
cases.
Primary analysis of the 1976 Indonesia 
Fertility Survey (IFS) data tape.
i1963: 170; notes that in developing countries, 
urbanization generally negatively affects the duration 
of breastfeeding. Moreover, Nag (1963: 169; and 
Huffman ^1964: 170; add that this phenomenon is 
perhaps associated with the higher educational and
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employment: opportunities for women and the greater use 
of breast milk substitutes in urban areas.
Other explanations were advanced by Nag 1.1963: 
176-177; in his review of some studies related to 
breastfeeding and cultural factors (.Ford and Beach, 
1951; Berg, 1973 and Harrell, 1961;. In many societies 
such as Western and urban societies in developing 
countries, there is a perception of female breasts as 
symbols of sexual attraction and physical beauty. Among 
such societies, this perception may be an important 
inhibiting factor for a women to breastfeed or if she
does, she will do it for a short period of time.
Another cultural factor is women's modesty about
exposing their breasts in the presence of others. In
rural areas, especially in developing countries, it is 
not uncommon to find women exposing their breasts to 
feed their infants, even in the presence of strangers. 
In urban areas, however, this is not done very often. 
Therefore, the suckling stimulus, which is known as a 
factor promoting the secretion of prolactin that causes 
the continuation of lactation, may be less among urban 
mothers than among rural mothers. Accordingly, 
lactation among urban mothers will be terminated sooner 
than among rural mothers.
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4.2. Wife's Education.
The mean duration of breastfeeding according to 
the level of wife's education in the six provinces is 
shown in Table 4.2. It can be seen that in all 
provinces duration of breastfeeding is negatively 
associated with the mother's education level. The 
higher the mother's education, the shorter the duration
Ta b l e 4.2 : MEAN DURATION OF BREASTFEEDING a n  months; 
BY LEVEL OF WIFE'S EDUCATION IN ALL 
PROVINCES OF JAVA AND BALI, 1066 - 19/4
Provinces
Level of wife’s education
No
School
Some
Primary
Completed
Primary
Junior
High School+
Jakarta 15.15 14.16 12.97 6.96*
260 ) ( 61; (154) (159)
west Java 19.76 20.66 17.22 10.91"
V36 7) (.145; (136) (. 56;
Central Java 21.66 21.55 15.56" 10.36"
1443 ) (. 196) (114; l 50;
Yogyakarta 26.10 25.33 21.11 16.30
(.219; l 45; 1 47; l 30 ;
East Java 21.55 20.03 15.53" 10.04"
(. 395; 1156; l 93; l 50 ;
Bali 17.61 17.23 16,35 9.66"
(.256; l 71; l 54; l 16;
Java-Bali 20.37 20.21 15.76" 10.37"
(1942) 1 696; l 596; 1361;
Note : "> Significantly less than the next highest 
figure in the row t.P<.05;.
Source : Primary analysis of the 1976 IFS data tape.
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of breastfeeding, except in west Java. In west Java, 
mothers with some primary education breastfed longer by 
one month than those who did not attend school; 
however, the difference is not statistically 
significant.
In general (for all of Java-Bali;, the critical 
level of education at which the duration of 
breastfeeding begins to decline significantly (,F<.05) 
is completed primary. The pattern iwith or without 
statistically significant difference; is detected in 
all provinces, except in Bali where the critical level 
is junior high school.
This study finds a similar result to studies 
reviewed by McNicoll and Singarimbun 1.1983: 58-59;. 
Studies of Sriharjo and Ngaglik (Yogyakarta;, Cermee 
and Duduk Sampeyan t.East Java), Serpong (West Java;, 
Banyutowo and Karimunjawa ^Central Java; also show a 
negative association between maternal education and the 
duration of breastfeeding.
This finding coincides with many studies in 
developing countries, such as in the Fhillipines 
(Raymundo, 1985), Thailand (Knodel, et al.. 1985;, 
Zaire (Mock et al. . 1986;, Kenya (Mott, 198-4;, Nigeria 
^Oni, 1985 and Aborampah, 1985), Sri Lanka (Akin et 
al. . 1981), and Brazil lAnderson et al. . 1986;. Ferry
■ 4 Ö
and Smith ^1963: 23; in their 'Breastfeeding and 
Differentials' report, add that in most countries, 
women with 1-3 years of schooling breastfeed 1-2 months 
less than those with no schooling. By contrast, in 
developed countries such as the USA and Sweden ^McCann, 
1961: 536), education and breastfeeding duration are 
positively associated (Nag, 1963: 166;.
However, as argued by Nag (.1963: 166;, a specific 
mechanism explaining how education factors operate to 
affect breastfeeding practice is still not available. 
He suggests that further study to determine this 
mechanism is still required.
4.3. Husband's Education.
The mean duration of breastfeeding according to 
the level of husband’s education in all provinces 
studied are presented in Table u.3. Except in Bali, in 
all provinces the shorter durations of breastfeeding 
are associated with higher levels of husband's 
education. In Bali, mothers whose husbands attended 
school for only some primary breastfed nearly as long 
as those whose husbands did not go to school; and the 
difference is not statistically significant. For 
Jakarta, West Java and Bali, the critical level of 
husband’s education at which the decline of mean 
duration of breastfeeding is significant (P<.05) is
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junior high school. The level ai which the husband's 
education significantly affects the duration of 
breastfeeding in each province can be determined from 
Table 4.3.
TABLE 4.3 : MEAN DURATION OF BREASTFEEDING (in months;
BY LEVEL OF HUSBAND'S EDUCATION IN ALL 
PROVINCES OF JAVA AND BALI, 1966 - 197-4
provinces
Level of husband's education
No
School
Some
Primary
Completed
Primary
Junior
High School*
Jakarta 15.82 15. -49 1-4.2-4 10.28-
l 67; ll44; V168; (175)
West Java 20.99 20 . «4-4 18.63 12.70-
(156) i. 256; (171) (121;
Central Java 23.31 21.06"* 19 . <48 12.61-(197; l 3-43; (145) (120;
Yogyakarta 27.93 26.82 22.60- 17.38-1100; (101) l 77; l 63;
East Java 22 . 44 20.70 18 . -48 12.83-
1206; (2*48; (i4a) (100)
Bali 18.11 18 . 4l 16.-43- 12.69-
(103) V138; 1106; l 52;
Java-Bali 21.96 20.38- 17.94- 12.19-
(829) i1230; 1 809; (731)
Note : Significantly less than the next highest
figure in the row (P<.05;.
Source : Primary analysis of the 1976 IFS data tape.
In general, the pattern of breastfeeding duration 
according to the level of husband's education is 
similar to that according to wife's education level.
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This might be because of the positive association 
between wife's and husband's education. The higher the 
education level of a woman, the higher is the education 
level of her husband.
The same pattern is also found in Gaza lAnderson 
et al. , 1966) and Sri Lanka lAkin et a_l. , 1961;. In 
Gaza, the median length of breastfeeding of mothers 
whose husbands' education is elementary or lower and 
secondary or higher were 13.6 and 12.3 months, 
respectively lAnderson et al.. 1966: 156). In Sri Lanka 
Akin et al. (1981: 296) found that husband's education 
has a small depressing effect on the duration of 
breastfeeding, increasing with the age of the child.
As in the case of wife's education, no mechanism 
has been put forward to explain the relationship 
between husband's education and the duration of 
breastfeeding.
4.4. Age of Mother.
As mentioned before, age of mother in this study 
is age when the mother had her penultimate birth. Table
presents the mean duration of breastfeeding 
according to the age of mother in the six provinces 
studied. For Java-Bali in aggregate, the duration of
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breastfeeding according to age of mother shows a ' U- 
shaped' pattern. A similar pattern is detected in 
Jakarta, West Java, Central Java and Yogyakarta. In 
contrast, for the case of East Java, the association
TABLE 4.4 : MEAN DURATION OF BREASTFEEDING (in months;
BY AGE OF MOTHER AT THE PENULTIMATE BIRTH 
IN ALL PROVINCES OF JAVA AND BALI,
1966 - 1974
Age of the mother at the penultimate birth
L I UV
< 20 20 - 29 30 +
Jakarta 12.82 12.56 13.93
(116) (346; (192;
West Java 20.66* 17.92* 18.98
(145) (354; (20s;
Central Java 21.01 19.62 20.30
(135) (415; (255;
Yogyakarta 26.11 23.81 24.87
( <45 ) (188) ( 108;
East Java 19.63 19.71 19.47
(16-4) (3-46) (186;
Bali 16.09 16.8-4 18.27
( 6*4; (240) ( 95;
Java-Bali 19.05 18 . Ü4* 19.01*
(669) (1889; (1041;
Mote : * Minimal significant difference within a row 
(P<.05;.
Source : Primary analysis of the 1976 IFS data tape.
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shows an inverted 'U-shape', and in Bali, the 
association between these two variables is positive. 
However, except in the cases of the aggregate (Java- 
Bali) and West Java, the differences of the mean 
duration of breastfeeding among age groups at the 
provincial level are not statistically significant.
Based on these results, it can be concluded that 
mostly there are no differences in breastfeeding 
duration among age groups of women, or else that the 
differences are so small that very large sample size 
would be needed to detect them at significant level. 
Ferry and Smith (1983: 18) found that increased 
duration of breastfeeding was not associated with 
increasing age of mother.
An explanation to clarify why there are no 
differences of breastfeeding duration among age groups 
of women is given by Millman (1982: 199;. She argues 
that it is infant feeding habits that influence the 
duration of breastfeeding. Older cohorts of women used 
to breastfeed their infants longer than the younger 
cohorts do. On the other hand, their physical capacity 
to support lactation may now be less compared to that 
younger cohorts'. The result is that the duration of 
breastfeeding among all age groups of women tends to be
the same.
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4.5. Birth Order of the Infant.
As shown in Table 4.5, the duration of 
breastfeeding according to the birth order of the child 
does not appear to be consistent from one province to 
another. The pattern for Central Java, Yogyakarta, East
TABLE 4.5 : MEAN DURATION OF BREASTFEEDING (in months) 
BY BIRTH ORDER OF THE PENULTIMATE CHILD IN 
ALL PROVINCES OF JAVA AND BALI, 1966 - 1974
Provinces
Bi rth order of the penultimate child
l*^- 2^0- f ca . 5 ^ -  +
Jakarta 10.99» 
( 140)
12.00 
(125)
12.74 
( 88)
14.58 
( 78)
14.41*
(223)
West Java 19.35
(125)
18.69 
(116)
18.23
(106)
19.59 
( 90)
18.53
(267)
Central Java 19.71 
(162)
20.34 
(133)
19.79
(113)
20.69 
( 95)
20.05 
(302)
Yogyakarta 22.49 
( 83)
27.13 
( 68)
25.05 
( 57)
26.05 
( 42)
23.11 
( 91)
East Java 19.18 
(162)
20.04 
( 120 )
19.01
(100)
20.61 
( 98)
19.58 
( 216)
Bali 16.01 
( 94)
16.05 
( 60 )
17.24 
( 70)
17.94 
( 63)
1 7.88 
(112)
Java-Bali 17.79* 
(766)
18.63 
(622)
18.40 
( 534)
19.55* 
(466)
18.62
(1121)
Note : * Minimal significant difference in a row
(P<.05).
Source : Primary analysis of the 1976 IFS data tape.
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Java and all of Java and Bali combined show a 
similarity, that is a bi-modal pattern with the peaks 
at the second and the fourth child. However, except in 
the cases of Jakarta and Java-Bali in aggregate, the 
differences in mean duration of breastfeeding according 
to birth order of the child are not significant.
Earlier studies carried out by Jain and Bongaarts 
(1961) and Ferry and Smith (1983) show contradictory 
results. Jain and Bongaarts (1961: 66; find 
(for Indonesia; a negative association between parity 
and duration of breastfeeding, whereas Berry and Smith 
(1963: 19) find a positive association. It is necessary 
to mention that these two studies used a different 
classifications. Jain and Bongaarts (1961) classify 
parity into 2-3, <4-6 and 7+. On the other hand Ferry
and Smith (1963) classify parity into 1 - 2 , 3 —  <4 , 5-3,
and /+. Roughly, if the data from this study is
classified into birth order 1-2, 3-<4, and 5+, the
result is more likely to be close to the result of
Ferry and Smith (1963) than to that of Jain and
Bongaarts (1961).
Millman (1962: 202; in a study of the 
breastfeeding patterns of Taiwanese women, finds a 
positive association between birth order and 
breastfeeding duration. In this case, Millmann (1982: 
202; argues that a positive effect of birth order of
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the child on the duration of breastfeeding may reflect 
the influence of household composition. The higher the 
birth order, the more older siblings are in a 
household. In a larger household, there will be more 
household members who be able to substitute the 
mother’s role in the performance of various household 
activities. Hence, the mother will be more able to take 
care of the new born including breastfeeding the child 
intensively.
Furthermore, since there is a close association 
between maternal age and parity, many studies compare 
the effects of these two factors upon the duration of 
breastfeeding. Jain and Bongaarts (1961: 66), Ferry and 
Smith ^1963: 19;, and Millman (1962: 202) agree that 
birth order ior parity) has a more important influence 
on the duration of breastfeeding than maternal age.
4.6. Sex of the Infant.
The mean durations of breastfeeding according to 
the sex of the infant in all provinces are presented in 
Table ^.6. There seems to be no sex preference in 
breastfeeding. Although there is apparently a slight 
tendency for boys to have been breastfed longer than 
girls (for Jakarta, West Java, Central Java and 
Yogyakarta;, the differences are not statistically 
significant. In contrast, for East Java, it seems that
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girls were breastfed longer than boys; again the 
difference is not significant. In Bali boys or girls 
were breastfed for approximately the same duration.
TABLE 4.6 : MEAN DURATION OF BREASTFEEDING (in months;
BY SEX OF THE PENULTIMATE BIRTH IN ALL 
PROVINCES OF JAVA AND BALI, 1966-1974
Provinces
Sex of the penultimate birth
Male Female
Jakarta 13.07 12.94
1353; 1301;
West Java 19.11 18.53
(321) 1383;
Central Java 20.31 19.82
1 409; 1 396 ;
Yogyakarta 24.74 24.16
(169; 1172;
East Java 18.93 20.40
V 363; 1 333;
Bali 17.08 17.04
1202; (197;
Java-Bali 18.47 18.60
11817; 11782;
Note : In all provinces there is no significant 
difference iP>.05; between duration of 
breastfeeding for male and female babies.
Source : Primary analysis of the 19/6 IFS data tape.
Jain and Bongaarts (1981: 83; mention that in 
developing countries there is a belief that female 
children are neglected because of a strong preference 
for male children. They suppose that female children
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would be breastfed for a shorter time than male 
children. However, their findings do nor support this 
hypothesis. They state that in all countries studied 
the duration of breastfeeding for males is about the 
same as for female children.
Sex preference and the duration of breastfeeding 
is also discussed by Millman (1962: 206). She mentions 
that it depends on the perception of the mother. If the 
mother thinks that breastfeeding is more beneficial 
than artificial feeding, then son preference would lead 
to a longer duration of breastfeeding for boys than for 
girls. On the other hand, if the mother thinks that 
artificial feeding is better than breastfeeding, then 
son preference would not to lead a longer breastfeeding 
for boys.
However, coming back to the results of this study, 
it should be emphasized that no sex preference by 
mothers in Java and Bali in breastfeeding their 
children was detected. The differences in the duration 
of breastfeeding between male and female babies in all 
provinces are not statistically significant.
4.7. Method of Contraception Used.
Considering that there may be an influence of 
hormonal contraceptives upon lactation, methods of
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contraception used in the last closed birth interval 
were classified into the following categories: did not 
use; used pills or injections; and used any other 
method. Note that abstinence is included in the last 
category (any other method;. The mean duration of 
breastfeeding of these three groups of mothers are 
shown in Table 4.7.
TABLE 4.7 : MEAN DURATION OF BREASTFEEDING lin months;
BY METHOD OF CONTRACEPTION USED DURING THE 
LAST CLOSED BIRTH INTERVAL IN ALL PROVINCES 
OF JAVA AND BALI, 1066 - 1974
Method of contraceptive used
Not
user
Pills or 
Injections
Any other 
method
Jakarta 13.73- 11.^6 11.26-l 456 ; ( 69) (129;
West Java 19.33- 15.02- 15.56(612; ( 5a; ( 36;
Central Java 20.93 19.20- 14.67-(636; ( 60) ( 69;
Yogyakarta 23 . 43 16.66- 26.07-(171; ( 14 ) (156;
East Java 19.65 20.20 17.63
(463; (135; ( 96;
Bali 17.36 15.44 15.77
(326; ( 25; ( 4Ö;
Java-Bali 16.67- 17.26 17.76-(2664; (377; (556;
Note : * Minimal significant difference in a row 
(P<.05;.
Source : Primary analysis of the 1976 IFS data tape.
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For Java and Bali in total, mothers who did not 
use contraception breastfed longer iP<.05) than those 
who used either pills or injections, or any other 
method; in addition, the difference in breastfeeding 
duration between mothers who used pills or injections 
and who used any other method is not significant. For 
East Java and Bali, there are no significant 
differences in the duration of breastfeeding among the 
three groups of mothers. For Jakarta, Central Java and 
Yogyakarta, the differences of breastfeeding duration 
between non-users and pill or injection users are not 
significant.
It is well documented that hormonal 
contraceptives, especially those with high dose levels, 
cause a decrease in breast milk. Combined estrogen- 
progestogen pills, as mentioned by Buchanan (1975: 56; 
who reviewed some findings of related studies, appear 
to decrease the milk volume. It is also found in Sudan 
^Adnan and Bakr, 1963: 19; that 56.5% of women who used 
combined hormonal contraceptives complained of a 
reduction in the amount of their breast milk. In 
Thailand, Bhiraleus et al. (1970: 352) report that the 
mean milk volume of oral contraceptive users during the 
last 6 weeks of their study was less than half of that
of the control group.
However, combined oral contraceptives which 
contain much less estrogen do not influence lactation 
(.Buchanan, 1975: 56,». The estrogen component is the 
suspected cause for decreasing and shortening of 
lactation duration. This is not surprising, since 
estrogen can also be used to suppress lactation among 
lactating women who do not want to breastfeed 
(Laukaran, 1961: 157). However, pills of estrogen 
preparation of 2.5 mg lynestrenol and 75 meg mestranol 
among women who wanted to breastfeed had no effects on 
lactation, but suppressed lactation among women who 
wanted to stop breastfeeding ^Buchanan, 1975: 59). 
Buchanan (1975 : 59; explains that if a mother takes 
high doses of an estrogen preparation and does not 
breastfeed, lactation is suppressed; but if she takes 
the pills and breastfeeds, the lactation is usually 
unaffected. Contrary to this, findings from Thailand 
^Bhiraleus et al. , 1970: 3-40) show that there seems to 
be difficulty for mothers who take oral contraception 
'either combined or sequential; to continue 
breastfeeding. Based on the responses to questions on 
lactation performance to the respondents, Bhiraleus et 
al. (1970: 353; mention :
’ ... in cases of insufficient milk supply the 
baby tends to cry excessively, demands feeding 
frequently, refuses the breast, or sucks at 
the breast for only a few minutes then 
withdraws and cries.’
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On the other hand, progestogen-only contraceptives 
-- either oral or injection -- do not seem to have a 
negative effect on either quantity or quality of the 
maternal breast milk <. Buchanan, 1975: 59 and Laukaran, 
1981: 158). Depo-Provera, a progesterone preparation 
imedroxyprogesterone acetate), has been reported to 
have a positive effect on lactation. A study carried 
out by Gomez-Rogers et al.(1967) as reported by 
Laukaran i1981: 158), finds better lactation 
performance among mothers who took Depo-Provera than 
among those who did not take any steroid contraceptive.
Recognizing its hormonal effects, some 
organizations such as the World Health Organization 
Expert Committee on Maternal and Child Health, the 
International Planned Parenthood Federation, Central 
Medical Committee and the American Public Health 
Association recommend oral contraceptive methods not be 
used immediately after delivery. One of the 
contraceptive methods that is more appropriate for use 
immediately after parturition is the intra-uterine 
device (IUD)(McCann et al.. 1981: 551).
As reported by Hingorani and Bai (1970) cited by 
Laukaran (1981: 159), IUDs seem to have no effect on 
breastfeeding duration. Another study also reviewed by 
Laukaran (1981: 159) reports that using copper IUDs 
significantly increases the prolactin level (prolactin
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is the hormone responsible for milk secretion;. 
Moreover, Gomez-Rogers et al. (1967), as reported by 
Laukaran (1961: 159;, find an increase in the duration 
of breastfeeding among IUD users compared to an 
untreated control group.
There is a postulate that the presence of an IUD 
in the uterus causes uterus irritation and stimulates 
the secretion of oxytocin by the pituitary (Laukaran, 
1981: 159). Oxytocin is the hormone that is responsible 
for the milk letdown reflex ^Buchanan, 1975: 52;. 
Hence, Laukaran (1961: 159) states that there are two 
possible mechanisms for an effect of IUDs on lactation; 
one is through prolactin secretion, and the other one 
is through oxytocin. He adds that it is also possible 
that both of these mechanisms operate simultaneously.
Based on the discussion above, the findings of 
this study can be interpreted in greater detail. 
Unfortunately, there is no information about which 
hormonal preparations were used among either pills or 
injections users. In addition, as mentioned before (in 
the discussion of limitations), there is no information 
about when the mother started to use and stopped using 
contraception.
However, for Java and Bali combined, as shown in
Table <+.?, the duration of breastfeeding among mothers
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who did not use contraception is longer iP<.05) than 
among those who used pills or injections. Possibly, it 
is because of the effect of the contraceptive method 
that they used, and possibly it is because of 
association between contraceptive use and other factors 
affecting duration of breastfeeding. However, at the 
provincial level iexcept West Java; the difference in 
the duration of breastfeeding is not significant.
If there is no supporting information that can be 
gathered to interpret these insignificant
relationships, then some other interpretations that can 
be drawn are that among women who used pills or 
injections, some of them (i) started to used the method 
after they stopped breastfeeding, (ii) because of the 
side effects, used the method for only a few weeks or 
days, (iii) because of other reasons or forgetfulness 
did not take the pill regularly. Given the multitude of 
possible causes, it is not surprising that the 
durations of breastfeeding among pill or injection 
users and among non-users are not statistically 
different.
It seems that no conclusion can be drawn to 
explain the differences observed. It might be that 
women started to use contraception because they had
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because of the lack of supporting information. What can
6-4
be mentioned is that in ail provinces except 
Yogyakarta, women who used any method of contraception 
other than hormonal had shorter periods of 
breastfeeding than did non-user.
4.8. Multivariate Analysis.
In the previous sections, it has been found that 
breastfeeding duration is related to the seven factors 
investigated. This section will discuss the 
relationship between the duration of breastfeeding on 
the one hand and the seven factors investigated, 
considered simultaneously. The techniques of 
multivariate analysis employed in this study are multi­
way ANOVA and Multiple Classification Analysis (MCA;. 
The purpose of using these techniques is to observe 
which explanatory variables have a greater contribution 
in explaining the variation in the duration of 
breastfeeding.
The summarized results (Eta, Beta, Probability of 
F and Multiple RÄ; of these statistical analyses are 
presented in Table <4 .8 . In addition, the complete 
results of the MCA that show the number of cases, and 
the unadjusted and adjusted mean durations of 
breastfeeding are presented in Appendices G.l to G.3.
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TABLE 4.8 : ETAS, BETAS, PROBABILITIES OF F, AND MULTIPLE R SQUARES IN THE BREASTFEEDING 
ANALYSIS
Provinces
Variables Multiple
R
SquareResid Weduc Heduc Age B 0 Sex Cont
Jakarta Eta — .25 .30 .07 .18 .01 .14
Beta — - .10 .21 .06 .14 .02 .06 .115
P(F) — .047 .000 .201 .021 .632 .168
West Java Eta .24 .27 .30 .01 .05 .03 .14
Beta .14 .12 .18 .03 .09 .03 .07 .131
P(F) .000 .044 .003 .491 .343 .422 .176
Central Java Eta .38 .35 .36 .06 .03 .03 .21
Beta .23 .16 .14 .04 .05 .01 .07 .211
P(F) .000 .003 .009 .663 .712 .737 .151
Yogyakarta Eta .23 .31 .39 .08 .18 .03 .18
Beta .12 .10 .32 .10 .19 .00 .12 .239
C*-4
OL- .018 .416 .000 .171 .026 .991 .062
East Java Eta .38 .33 .32 .01 .05 .08 .08
Beta .27 .16 .12 .03 .06 .07 .04 .198
P(F) .000 .008 .098 .489 .628 .055 .474
Bali Eta .24 (.19) .31 (.19) .14 .00 .11
Beta .16 (.12) .25 (.12) .09 .01 .08 .148
P(FJ .002 (.088) .000 (.088) .453 .786 .286
Java-Bali Eta .39 .34 .37 .05 .05 .01 .06
Beta .26 .13 .18 .02 .06 .01 .05 .215
P(F) .000 .000 .000 .396 .014 .657 .003
Note : Resid : Type of place of residence.
Weduc : Wife's education.
Heduc : Husband's education.
Age : Age of mother at the penultimate birth.
B 0 : Birth order of the penultiaate birth.
Sex : Sex of the penultiaate birth.
Cont : Method of contraceptive used.
Eta : Correlation ratio.
Beta : Adjusted correlation ratio.
The saae figures in parentheses in the province of Bali lean that the two variables 
are combined because their interaction effect is not negligible.
It should be noted that 
simplification of categories of
because of the 
some explanatory
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variables, the model examined in one province might not 
be exactly the same as that in another province. Hence, 
comparisons of the results should be treated with 
caution.
Table 4.8 shows that the model (for Java and Bali 
combined) explains only 21.5% (= Multiple R= ) of the 
variation in the duration of breastfeeding. At the 
provincial level, it ranges from 11.5 to 23.9 per cent 
for Jakarta and Yogyakarta, respectively. The low 
values of the Multiple R2, as mentioned before in the 
discussion about limitations of data (section 3.2), may 
be due to the fact that some variables that are 
predicted to have a close association with an extended 
duration of breastfeeding are not involved in the 
model.
In general, except for the cases of Jakarta and 
Yogyakarta, the*values of Eta, Beta and the Probability 
of F, show that place of residence and wife's and 
husband's education are much more closely associated 
with breastfeeding and thus have a much greater 
contribution than the other variables in explaining the 
variation in the duration of breastfeeding. On the 
other hand, age of mother and sex of the child do not 
show an important contribution in explaining the 
variation in the duration of breastfeeding.
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Moreover, for Java and Bali combined, although 
birth order and contraceptive use are significantly 
(P< .05) associated with the duration of breastfeeding, 
their contribution in explaining the variation in the 
duration of breastfeeding are not as great as either 
place of residence or wife’s or husband's education.
In the cases of Jakarta and Yogyakarta, birth 
order of the child has a quite important association 
with duration of breastfeeding. For Jakarta, longer 
duration of breastfeeding is associated with higher 
birth order. For Yogyakarta the direction of the 
association is unclear (see Table 4.5).
For Bali, since the interaction effect of age of 
mother and her education is not negligible, these two 
variables are combined in the model. This combined 
variable has an association with the duration of 
breastfeeding but not a significant one (P=.09), 
although its contribution in explaining the variation 
in the breastfeeding duration is mpre important than 
birth order and sex of the child and method of 
contraception used.
In general, the patterns of the adjusted mean 
duration of breastfeeding, as shown in Appendices G.l 
to G .3, according to all the explanatory variables are 
quite similar to those of the unadjusted figures in all
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provinces. The unadjusted figures are exactly the same 
as those in the previous tables (Table 4.1 to 4.7). It 
can therefore be concluded that, in general, the 
results of the earlier analysis are not affected 
greatly by consideration of associations between 
explanatory variables.
CHAPTER FIVE
DIFFERENTIALS IN THE DURATION OF BIRTH INTERVALS
The mean duration of birth intervals for Java and 
Bali is 36.7 months (Table 5.1). In the ’Principal 
Report' (Central Bureau of Statistics and World 
Fertility Survey, 1978: 61), this figure is shorter by 
4.8 months (31.9 months). This is because in the 
'Principal Report’, intervals longer than five years 
were excluded. Also, cases where the duration of 
breastfeeding exceeded the length of the birth interval 
were excluded in this study.
At the provincial level, the mean duration of 
birth intervals ranges from 32.7 months (for Jakarta) 
to 41.6 months (for Yogyakarta). The mean durations of 
West Java, Central Java and East Java do not show a 
significant difference. Also, the differences between 
Jakarta and Bali, Bali and West Java, and between East 
Java and Yogyakarta are not statistically significant. 
Compared with the mean duration of breastfeeding in 
each province (Table 4.1), it seems that the patterns 
of breastfeeding and birth intervals by province
69
70
show a parallel. In provinces where the mean durations 
ot breastfeeding are relatively long, mean durations of 
birth intervals are longer than in provinces where the 
mean durations of breastfeeding are shorter.
5.1. Type of Place of Residence.
The mean duration of birth intervals in urban and 
rural areas in all provinces are also shown in Table
5.1. The mean duration in rural areas is longer (P<.05) 
by 3 to 6 months than that in urban areas. This 
pattern is the same as with breastfeeding duration 
(Table 4.1).
Presumably, the longer duration of birth intervals 
in rural areas are associated with the longer duration 
of both breastfeeding and postpartum abstinence. It is 
well known that due to its hormonal mechanism extended 
duration of breastfeeding is positively associated with 
the duration of postpartum amenorrhea (infertility 
period after birth).
As for postpartum abstinence, many studies of 
Javanese villages show that postpartum abstinence is 
very common in those villages (McNicoll and 
Singarimbun, 1983: 56-59). One of those studies 
(carried out by Singarimbun and Manning, 1974 and 
reviewed by McNicoll and Singarimbun, 1986: 58) finds
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negative associations between the duration of both 
breastfeeding and postpartum abstinence, on the one 
hand, and the mother’s education, on the other hand. 
The duration of postpartum abstinence ranges from 13.7
TABLE 5.1 : MEAN DURATION OF BIRTH INTERVAL (in
month) BY TYPE OF PLACE OF RESIDENCE IN ALL 
PROVINCES OF JAVA AND BALI, 1966 - 1974
Provinces
Type of place of residence Urban
Urban Rural rural
Jakarta 32.65 
(654 )
— 32.65 
(654)
West Java 34.16 37.89 36.88
(191 ) (513) (704)
Central Java 33.95 38.76 37.62
(190) (615) (805)
Yogyakarta 36.07 42.15 41.62
( 30) (311) (341)
East Java 33.79 39.68 38.20
(175) (521) (696)
Bali 29.66 34.37 33.92
( 38) (361) (399)
Java-Bali 33.22 38.55 36.66
(1278) (2321) (3599)
Note : 1) All the urban-rural contrasts are significant 
(P<.05).
2) Successively greater values in the total
column are not significantly different from 
the preceding values, but the mean for 
Jakarta is significantly less than the mean 
for West Java; and the mean for Central Java 
is significantly less than the mean for 
Yogyakarta (P <0.5).
Source : Primary analysis of the 1976 IFS data tape.
to 24.3 months for women with 7 + and with 0 years of 
schooling, respectively. In contrast, the study of Hull 
et al. (1976, cited by Hull, 1977: 12) finds that the 
duration of postpartum abstinence in an urban elite 
society in Yogyakarta was only 3 months. Furthermore, 
they note that elite groups have shorter birth 
intervals due to declines in breastfeeding practice and 
in abstinence.
In general, the education level of rural mothers 
is lower than that of urban mothers. Hence, it might be 
presumed that postpartum abstinence among rural mothers 
is more common and somewhat longer than that among 
urban mothers. Because of the length of breastfeeding 
duration and, probably, duration of postpartum 
abstinence, it is not surprising if the birth interval 
durations in urban areas are shorter than that in rural 
areas.
5.2. Wife’s Education.
Shorter durations of birth intervals in all 
provinces, as shown in Table 5.2, are associated with 
higher levels of mother's education. However, for the 
cases of Jakarta and Bali, the differences between 
groups of mothers are not statistically significant. In 
no province is the mean duration of birth intervals
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among women who did not go to school statistically 
different from that among those who went to school only
TABLE 5.2 : MEAN DURATION OF BIRTH INTERVAL (in months) 
BY LEVEL OF WIFE’S EDUCATION IN ALL 
PROVINCES OF JAVA AND BALI, 1966 - 1974
Provinces
Level of wife’s education
No
School
Some
Primary
Completed
Primary
Junior
High School+
Jakarta 32.48 32.54 34.05 31.64
(260) ( 81) (154) (159)
West Java 37.11 40.30» 34.84» 31.46(367) (145) (136 ) ( 56)
Central Java 39.18» 36.62 35.64 32.38»
(443) (198) (114) ( 50)
Yogyakarta 42.80» 45.58 37.83 32.97»
(219) ( 45) ( 47) ( 30)
East Java 39.31» 39.63 34.45» 31.88(395) ( 158) ( 93) ( 50)
Bali 34.47 32.76 31.85 37.19
(258) ( 71) ( 54) ( 16)
Java-Bali 37.70» 37.78 34.69» 32.10(1942) (698) (598) (361)
Note : * Minimal significant difference in a row(P< .05) .
Source : Primary analysis of the 1976 IFS data tape.
for some primary education. Also, the difference in the 
duration of birth intervals between women who completed 
primary school and those who went to junior high school 
or higher is not statistically significant.
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For Java-Bali as a whole and for Elast Java, the 
level of mothers' education at which the duration of 
birth intervals begins to decline significantly (P<.05) 
is completed primary. For Central Java, the mean 
duration of birth intervals among women who attained 
junior high school or higher is significantly (P<.05) 
shorter than that among those who did not attend 
school, but it is not significant compared to the two 
other groups of women. For Yogyakarta, the significant 
differences in the duration of birth intervals are 
found between mothers with education of junior high 
school (or higher) and those with no school or some 
primary.
It has been mentioned in the previous section that 
longer duration of postpartum abstinence is negatively 
associated with higher levels of mothers' education 
(McNicoll and Singarimbun, 1986: 58). The period of 
infertility after birth partly might explain the 
differences in the durations of birth intervals. It has 
been found by Jain et al^ . (1970: 265) that among 
Taiwanese women, higher levels of mothers' education is 
related to shorter periods of amenorrhea. A similar 
finding is also found by Anderson et al. (1986: 
156/Table 3) among mothers in Gaza. They find that the 
median length of the postpartum amenorrhea period for 
mothers with elementary (or less) and secondary (or
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higher) education are 4.1 and 2.7 months, respectively. 
Oni (1985: 321) who studied the effect of women's 
education on maternal practices in urban Nigeria, 
concludes that women's education is found to have a 
strong association with breastfeeding and postpartum 
abstinence. In this case, Jain et al. (1970: 255) 
explain that the effect of education on the duration of 
postpartum amenorrhea operates mainly through cultural 
variations in breastfeeding practices.
Based on the above review, it could be presumed 
that the more educated mothers are more likely to have 
a shorter period of both postpartum abstinence and 
postpartum amenorrhea than the less educated mothers. 
Consequently, the durations of birth intervals among 
the more educated women would be shorter than those 
among the less educated women. Hence, it is not 
surprising if the findings of this study show a 
negative association between mothers' education and the 
duration of birth intervals.
5.3. Husband’s Education.
The mean duration of birth interval according to 
the husband's education level are shown in Table 5.3. 
For Java-Bali combined, the shortest duration of birth 
interval is observed among women whose husbands' 
education level is junior high school or higher. The
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longest duration is for women whose husbands did not 
attend school. However, compared to the group of 
mothers whose husbands were educated only to some 
primary, the difference is not significant. Also, the 
difference in the duration of birth intervals between
TABLE 5.3 : MEAN DURATION OF BIRTH INTERVAL (in months) 
BY LEVEL OF HUSBAND'S EDUCATION IN ALL 
PROVINCES OF JAVA AND BALI, 1966 - 1974
Provinces
Level of husband's education
No
School
Some
Primary
Completed
Primary
Junior
High School*
Jakarta 35.01 34.69 31.21 31.89
( 67) (144) (168) (275)
West Java 37.43* 38.56 37.25 32.12-(156 ) (256) (171) (121)
Central Java 41.37- 37.76 36.02- 33.04-(197) (343) (145) (120)
Yogyakarta 44.82 44.22 41.14- 32.95-
(100) (101) ( 77) ( 63)
East Java 41.12 38.53- 38.11 33.56-
(206) (248) (142) (100)
Bali 36.54 33.07 33.89 31.06
(103) (138) (106) ( 52)
Java-Bali 39.62* 37.73 35.86- 32.38-(829) (1230) (809) (731)
Note : - Minimal significant difference■ in a row(P<.05).
Source : Primary analysis of the 1976 IFS data tape.
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mothers whose husbands' education is some primary and 
mothers whose husbands' education is completed primary, 
is not significant.
For Jakarta and Bali, there is no significant 
difference among the groupings of women based on 
husbands' education in the duration of birth interval. 
For the rest of the provinces, the level at which the 
husbands' education significantly reduces the duration 
of birth interval can be observed by inspecting the 
superscripts of the figures presented in Table 5.3.
Since there is a positive relationship between 
wife’s and husband's education, it is understandable 
that higher levels of husbands' education are 
associated with shorter durations of birth intervals. 
As an additional piece of information, aside from 
maternal education, Anderson et al. (1986: 156) also 
find that the median period of postpartum amenorrhea 
for women whose husbands' education is elementary (or 
less) and secondary (or higher) are 4.2 and 2.8 months 
respectively.
5.4. Age of Mother.
The mean duration of birth intervals in all 
provinces according to the age of mother are presented 
in Table 5.4. Statistically, there is no significant
78
difference in the duration of birth intervals among the 
three groups of mothers. In addition, the pattern is 
not consistent from one province to another.
TABLE 5.4 : MEAN DURATION OF BIRTH INTERVALS (in
months) BY AGE OF MOTHER IN ALL PROVINCES 
OF JAVA AND BALI, 1966 - 1974
Age of the mother at the penultimate birth
n  uviiiocb
< 20 20 - 29 30 +
Jakarta 31.34 33.13 32.58
(116) (346) ( 192)
West Java 38.71 36.44 36.36
(145) (354 ) (205)
Central Java 37.61 37.24 38.26
( 135) (415) (255)
Yogyakarta 43.84 42.16 39.75
( 45) (188) (108)
East Java 40.15 37.33 38.10
(164) (346) (186)
Bali 30.50 34.99 33.54
( 64) (240) ( 95)
Java-Bali 37.12 36.56 36.53
(669) (1889) (1041)
Note : There is no significant difference (P <.05) 
among the three age groups of women.
Source : Primary analysis of the 1976 IFS data tape.
Earlier studies show that there seems to be a 
positive relationship between age of mother and birth 
interval variables such as postpartum abstinence and 
postpartum amenorrhea as well. Micro-level studies in
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Javanese villages reviewed by McNicol] and Singarimbun 
(1983: 56-59) show that longer duration of postpartum 
abstinence is associated with older age of mother. In 
addition, Rehan and Abashiya (1981: 235) find that 
among Hausa women aged 20 years and over, the duration 
of postpartum abstinence increases gradually with the 
age of women.
In relation to the duration of postpartum 
amenorrhea, Adnan and Bakr (1983: 24) find a positive 
relationship between age of mother and the median 
duration of postpartum amenorrhea among Sudanese women. 
On the other hand, Anderson et al. (1981: 216) found a 
positive relationship only among women aged 25 years 
and over, but among those aged less than 25 years the 
relationship is negative.
One study that investigated the relationship 
between age of mother and the duration of birth 
interval was carried out by Potter et al. (1965). They 
found that the mean duration of birth intervals among 
women aged 20-24 years was 30 months, and it increased 
gradually to 35 months among women 35-39 years of age. 
The increase was more rapid and reached 41 months among 
those aged 40 years and over (p.90). However, they 
noticed that because the variance of the duration in 
all age groups of women is very high, the findings 
should be treated with caution. This coincides with the
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finding of the study of Ojofeitimi (1982: 164). Based 
on his analysis, he states that the relationship 
between age of mother and the duration of postpartum 
amenorrhea is not statistically significant.
It is well known that the duration of postpartum 
amenorrhea is closely related to duration of birth 
interval. On the other hand, the duration of postpartum 
amenorrhea is not statistically associated with the age 
of mother. Although there is no information on the 
duration of postpartum amenorrhea, it should be 
presumed that the duration of birth interval in this 
study is also closely associated with the duration of 
postpartum amenorrhea and it is not associated with the 
age of mother. Then, it is not surprising that the 
findings of this study, as shown in Table 5.4, do not 
show a significant difference in the duration of birth 
intervals for different ages of mother.
5.5. Birth Order of the Child.
The mean durations of birth intervals according to 
the birth order of the previous child are presented in 
Table 5.5. In general, except for the case of 
Yogyakarta, the differences in the durations of birth 
interval are not statistically significant. This means 
that duration of birth interval is not related to the
birth order of the child. For the case of Yogyakarta,
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the difference in the duration of birth interval 
between the second and the fifth child is statistically 
significant. However, the pattern or the direction is 
unclear. It should be suspected that the significance 
observed is a chance occurrence, since one in every 
twenty comparisons will be found to be significant by 
chance at the .05 level.
TABLE 5.5 : MEAN DURATION OF BIRTH INTERVALS (in
months) BY BIRTH ORDER OF THE PENULTIMATE 
BIRTH IN ALL PROVINCES OF JAVA AND BALI, 
1966 - 1974
Provinces
Birth order of the penultimate birth
!-<=•- 2ncl* 4th. 5*-^ * +
Jakarta 33.00 
( 140)
32.24 
(125)
30.49 
( 8 8)
34.00 
( 78)
33.05 
( 223)
West Java 38.38
(125)
36.93 
(116)
35.77 
( 106)
38.88 
( 90)
35.93
(267)
Central
Java
35.90
(162)
37.32 
'(133)
38.29
(113)
38.84 
( 95)
38.06 
(302)
Yogyakarta 40.78 
( 83) (
47.65- 
( 68)
40.09 
( 57)
43.74 
( 42)
37.86- 
( 91)
East Java 39.53
(162)
38.05
(120)
38.01 
(100)
39.09 
( 98)
36.97
(216)
Bali 31.06 
( 94)
33.62 
( 60)
33.56 
( 70)
37.08 
( 63)
34.94 
(112)
Java-Bali 36.48 
(766)
37.14 
(622)
36.02
(534)
38.29 
(466 )
36.17 
(1121)
Note : * Minimal significant difference in a row 
(P<.05).
Source : Primary analysis of the 1976 IFS data tape.
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It. is stated by Delvoye et al. (1977: 451} that 
the effect of breastfeeding on the secretion of 
prolactin is not influenced by the birth order of the 
child. Based on his study among Nigerian women, 
Ojofeitimi (1982: 164} stated that the relationship 
between the duration of postpartum amenorrhea and the 
birth order of the child is not significant. A similar 
finding is also observed by Salber (1966: 352} among 
metropolitan women in Boston. Ojofeitimi (1982: 164} 
adds that factors that are related positively to the 
duration of postpartum amenorrhea, and statistically 
significant, are the duration and the frequency of 
breastfeeding. However, no comment can be made on the 
relationship between the plasma prolactin level, the 
duration of postpartum amenorrhea, birth order and 
duration of birth intervals from the data available for 
this study.
5.6. Sex of the Child.
The mean durations of birth intervals in all 
provinces according to the sex of the previous child 
are presented in Table 5.6. As in the case of the 
duration of breastfeeding, the sex of infants is not 
closely related to the duration of birth interval.
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TABLE 5.6 : MEAN DURATION OF BIRTH INTERVALS (in
months) BY SEX OF THE PENULTIMATE BIRTH IN 
ALL PROVINCES OF JAVA AND BALI, 1966 - 1974
Provinces
Sex of the penultimate birth
Male Female
Jakarta 33.00 32.25
(353) (301 )
West Java 36.73 37.01
(321) (383)
Central Java 37.27 37.99
(409) (396)
Yogyakarta 40.66 42.56
( 169) (172)
East Java 37.38 39.10
(363) (333)
Bali 33.78 34.07
(202) ( 197)
Java-Bali 36.30 37.02
(1817) (1782)
Note : Within provinces there is no significant
difference (P <.05) between male and female 
babies.
Source : Primary analysis of the 1976 IFS data tape.
There is no sex preference in breastfeeding 
infants, as reflected by the same breastfeeding 
duration for male and female babies; this seems also to 
be reflected in the durations of birth intervals. The
duration of birth intervals after male and female
births are nearly the same. For Java-Bali as a whole,
the mean duration of birth intervals after female
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births tends to be longer than that after male births. 
The same tendency is also detected in each province, 
except the case of Jakarta. However, the differences 
are not statistically significant.
5.7. Method of Contraception Used.
Table 5.7 shows the mean duration of birth 
intervals among women who did not use contraception, 
who used pill or injection, and who used any other 
method of contraception. For all of Java-Bali, it can 
be seen that the mean duration of birth interval among 
women who did not use contraception is about three 
months shorter (P<.05) compared to that among the two 
other groups of women. In addition, the difference 
between the two last groups is not significant. This 
finding indicates that there is a strong association 
between contraceptive use and the duration of birth 
interval .
Except for the case of Yogyakarta, in all 
provinces, the duration of the birth intervals of pill 
or injection users are longer than those of non-users. 
However, for West Java, Central Java and Bali the 
differences are not significant. Significant 
differences are only detected in Jakarta and East Java.
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TABLE 5.7 : MEAN DURATION OF BIRTH INTERVALS tin
months) BY METHOD OF CONTRACEPTION USED IN 
ALL PROVINCES OF JAVA AND BALI, 1966 - 1974
Method of contraception used
Provinces -------------------------------------------------
Not user Pill or Injection Any other method
Jakarta 31.35* 37.49* 34.67
(456) ( 69) ( 129)
West Java 36.72 39.02 36.50
(612) ( 54) ( 38)
Central 37.63 38.24 37.01
Java (636) ( 80) ( 89)
Yogyakarta 41.99 34.71 41.83
(171) ( 14) (156)
East Java 36.77* 41.81* 39.99
(463) (135) ( 98)
Bali 32.84* 38.08 39.13*
(326) ( 25) ( 48 )
Java-Bali 35.89* 39.35 38.49-
(2664) (377) (558 )
Note : * Minimal significant difference in a row
t P < .05) .
Source : Primary analysis of the 1976 IFS data tape.
The lack of significance of differences in the 
durations of birth intervals between non-users and pill 
(or injection) users in some provinces are probably due 
to the small number of cases (for example for 
Yogyakarta) and, perhaps as discussed in Section 4.7, 
due to the lack of continuity in taking the pills by
some users for various reasons.
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In spite of the small number of cases, it is 
interesting that in Yogyakarta the duration of birth 
intervals among pill (or injection) users is shorter 
than that among non-users. As shown in Table 4.1, the 
mean duration of breastfeeding in Yogyakarta is the 
longest of all the provinces. Since duration of post, 
partum amenorrhea is positively related to the duration 
of breastfeeding, it should be assumed that the 
duration of post partum amenorrhea in Yogyakarta is 
also the longest. Bhatia et al. (1982: 206), in 
Bangladesh, find that where postpartum amenorrhea is 
long and pill continuation rates are low, introducing 
the pill to lactating women actually decreases the 
interval to the next pregnancy. Unfortunately, there is 
no information about when the mothers started to use, 
stopped using and how long they had taken the pills. 
However, looking at the similarity between the cases 
of Yogyakarta and Bangladesh, it can be presumed that 
continuation rates of taking pills among lactating 
women in Yogyakarta were relatively low. It is noted by 
Mosley et al. (1977: 103) that continuation rates of 
pill and IUD acceptors (in Central Java and East Java) 
at the 24th ordinary month were about 0.55 and 0.80, 
respectively. However, a further investigation would be 
required to clarify these findings.
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5.8. Duration of Breastfeeding.
The mean duration of birth intervals according to 
the duration of breastfeeding in all provinces are 
presented in Table 5.8. It should be noticed that the 
number of cases of non - breastfeeding women for
TABLE 5.8 : MEAN DURATION OF BIRTH INTERVALS (in
months) BY THE DURATION OF BREASTFEEDING IN 
ALL PROVINCES OF JAVA AND BALI, 1966 - 1974
Provinces
DNB* >
Duration of breastfeeding 
0-6 7-12 13-18 19-24 25 +
Jakarta 31.19-«= 27.01- 30.37- 33.43-*= 38.53«= 49.27=(43) (86) (261) (160) (73) (26)
West 24.00- 30.52- 31.83- 33.91 39.04«= 50.27=Java (15) (46) ( 169) (166) (204) (104)
Central 25.38- 30.50- 32.08- 33.64-*= 39.69«= 47.21=Java (16) (40) (157) (170) (268) (154)
Yogya- 18.50- 25.40& 27.82*= 37.68*= 39.22= 50.karta ( 4) (10) (28) (59) (109) ( 131 )
East 30.41- 27.00- 34.38-*= 33.41- 33.22«= 49.30=Java (17) (36) ( 139) ( 153) (109) ( 139)
Bali 15.50- 26.83«= 29.66«== 33.09='=* 38.39' 46.00*(2) (18) (91) (163) (108) (17)
Java- 28.13- 28.20- 31.71-«= 33.78«= 39.16= 49.04*Bali (97) (236) (845) (376) (974) (571 )
Note : 1) DNB : Did not breastfeed.
: 2) d. - means significantly different
from any figure in the same row which does 
not have the same superscript (P <.05). 
Source : Primary analysis of the 1976 IFS data tape.
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Yogyakarta and Bali are very small. However, it is left 
'as a separate category, because this study purposefully 
aims to compare the differences in the duration of 
birth intervals between mothers who did not breastfeed 
at all and any other groups of women who breastfed even 
if only for less than one month.
For Java-Bali in total, breastfeeding durations up 
to 12 months are not associated with significant 
differences in the duration of birth intervals. 
However, prolonging breastfeeding beyond 13-18 months 
significantly lengthens the duration of birth interval.
In all provinces, the longer durations of birth 
intervals are associated with longer durations of 
breastfeeding, except for the case of Jakarta. For 
Jakarta, the durations of birth intervals among women 
who did not breastfeed is longer than that among women 
who breastfed for 0-6 months or even for 7-12 months. 
However, the differences are not statistically 
significant. For the cases of West Java, Central 
Java and East Java, although longer duration of 
breastfeeding tends to lengthen the durations of birth 
intervals, breastfeeding of up to 18 months does not 
significantly lengthen the durations of birth
intervals.
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In Yogyakarta, the mean duration of birth 
intervals among women who did not breastfeed>is the 
shortest (P<.05), whereas among those who breastfed for 
longer than 24 months, it is the longest (P<.C>5). 
Differences in the duration of birth intervals between 
those who breastfed for 13-18 and 19-24 months are not 
statistically significant. Like the case of Yogyakarta. 
in Bali the mean duration of birth intervals among 
women who did not breastfeed is the shortest (P<.05) 
and among those who breastfed for longer than 24 
months, it is the longest (P<.05).
As has been discussed several times already, the 
duration of postpartum amenorrhea is positively 
associated with the duration of breastfeeding that, is 
generally accompanied by sexual abstinence. Thus, the 
results of this study support the findings of earlier 
studies about the association between breastfeeding and 
the length of birth interval. However, the extent of 
the association between breastfeeding and the duration 
of birth intervals varies from one province to another.
5.9. Multivariate Analysis.
The summarized results (Eta, Beta, Probability of 
F and Multiple R=) of the multivariate analysis (ANOVA 
and MCA) are presented in Table 5.9. The complete 
results including the number of cases and the
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unadjusted and adjusted mean duration of birth 
interval, are shown in Appendices H.l to H.3.
For Java-Bali in aggregate, the model examined 
only explains 17.3% ( = Multiple R2) of total variation 
in the duration of birth intervals. At the provincial 
level, the values of multiple R~ varies from .085 (for 
Jakarta) to .228 (for Yogyakarta). It is necessary to 
point out again that the model for one province might 
not be exactly the same as that for another province.
The low values of the multiple R- are probably due 
to the absence of variables such as sexual abstinence 
and miscarriage in the model. As has been mentioned 
earlier in discussion about limitations (Section 3.2), 
information about these two variables are not available 
since questions about them were not asked in the 
survey. In addition, conception is, to a large extent, 
a chance event.
An examination of the values of Eta, Beta and the 
Probability of F indicates that method of contraception 
and duration of breastfeeding in all provinces are the 
two most important factors that have the greatest 
contribution in explaining the variation in the 
durations of birth intervals. For Central Java, the 
association between duration of birth interval and
contraception used is not as strong as in other
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provinces. However, compared to any other explanatory 
variable within Central Java itself, the association is 
still the second strongest after duration of breastfeeding.
TABLE 5.9 : ETAs, BETAS, PROBABILITIES OF F, AND MULTIPLE R SQUARE IN THE BIRTH INTERVAL ANALYSIS
Variables Multiple
Provinces - - - - - - - - - - - - - - - - - - - - - - - - - - - --- - - - - - - - - - - - - - - - - - - - - - - R
Resid Weduc Heduc Age B 0 Sex Cont Breast Square
Jakarta Eta .05 .09 .04 .06 .02 .12 .21
Beta — .06 .12 .07 .08 .03 .15 .22 .085
P(F) — .584 .017 .269 .446 .499 .000 .000
West Java Eta .10 .15 .14 .02 .07 .01 .03 .40
Beta .00 .07 .04 .00 .05 .02 .09 .39 .175
P(F) .948 .333 .745 .964 .810 .552 .018 .000
Central Java Eta .13 .13 .17 .03 .06 .02 .02 .37
Beta .01 .05 .10 .03 .05 .03 .08 .38 157
P(FJ .766 .532 .123 .669 .796 .342 .075 .000
Yogyakarta Eta .10 .09 .20 .08 .20 .06 .02 .43
Beta .01 .01 .10 .02 .17 .07 .10 .39 .228
P(F) .815 .801 .092 .963 .070 .159 .046 .000
East Java Eta .17 .16 .14 .08 .06 .06 .14 .42
Beta .02 .10 .03 .09 .06 .02 .16 .40 .220
P(F) .613 .212 .858 .046 .401 .591 .000 .000
Bali Eta .10 .05 .12 .11 .10 .01 .16 .29
Beta .01 .00 .13 .11 .08 .03 .21 .31 .155
P(F) .866 .936 .082 .092 .132 .580 .000 .000
Java-Bali Eta .16 .12 .16 .01 .05 .02 .08 .40
Beta .00 .01 .06 .01 .03 .02 .10 .39 .173
P(F) .957 .921 .017 .895 .501 .195 .000 .000
Note : Resid : Type of place of residence.
Weduc : Wife's education.
Heduc : Husband’s education.
Age : Age of mother at the penultimate birth. 
B 0 : Birth order of the penultimate birth.
Sex : Sex of the penultimate birth.
Cont : Method of contraceptive used.
Breast : Duration of breastfeeding.
Eta : Correlation ratio.
Beta : Adjusted correlation ratio.
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Age of mother, birth order and sex of the infant 
have only a small contribution in explaining the 
variation. Their association with the duration of birth 
intervals are not statistically significant.
Before controlling for other factors, type of 
place of residence and wife's education seem to 
have a great contribution in explaining the variation 
of duration of birth intervals. However, after 
controlling for other variables, those factors have 
only a small contribution in explaining the variation. 
The values of the Probability of F of these two factors 
also indicate that their association with the duration 
of birth intervals are not statistically significant.
The findings in the breastfeeding analysis (Table 
4.8) show that these two factors are significantly 
(Pc.05) associated with and have a great contribution 
in explaining the variation of duration of 
breastfeeding. The two analyses (breastfeeding and 
birth intervals) therefore suggest that the effects of 
place of residence and of wife's education on the 
durations of birth intervals operate through the 
duration of breastfeeding. As explained by Jain et al. 
(1970: 255), who studied the demographic aspects of 
lactation and postpartum amenorrhea, education and 
place of residence affect amenorrhea mainly through
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cultural variations in the breastfeeding practices. 
Moreover, they conclude that age of mother, parity, 
education and place of residence do not account for 
the association between lactation and amenorrhea.
An interesting result is that husband’s education 
has an association with the duration of birth interval 
(for entire Java-Bali and Jakarta) that is 
statistically significant (P<.05). For the cases of 
Central Java, Yogyakarta and Bali, although the values 
of Probability of F show that the association between 
the duration of birth interval and husband's education 
are not significant, their contribution -- even after 
controlling for other factors -- in explaining the 
variation of the duration of birth interval is quite 
large. Possibly, this association is not due to the 
education of the husband but is due to the role of the 
husband himself. Tan and Soeradji (1986) in their study 
on ethnicity and fertility in Indonesia including 
Jakarta, West Java and East Java, gathered information 
about interaction with spouse and sex role attitudes. 
Two of four pieces of information that they gathered 
are 'ever discussed another child' and 'whose opinion 
on having children is more important’. Their finding 
shows that about 50% of the respondents do discuss 
having another child. Furthermore, Tan and Soeradji 
(1986: 113) report that in decision making about having
94
children, the husband’s opinion is more important. If 
this is so, the association between the duration of 
birth intervals and husband’s education observed in 
this study is probably a reflection of dominance of the 
husband.
CHAPTER SIX
SUMMARY AND CONCLUSIONS
Using the 1976 Indonesia Fertility Survey, this 
study has explored the differentials of both 
breastfeeding and birth intervals according to some 
selected factors which are presumed to be associated. 
The study also examined which of those factors have a 
greater contribution in explaining the variation of the 
duration of the two dependent variables studied. This 
chapter will review and summarize the findings and the 
conclusions of this study.
6.1. Differentials in the Duration of Breastfeeding.
For all of Java and Bali, the bivariate analyses 
show that the duration of breastfeeding, is associated 
(P<.001) with place of residence, wife's and husband's 
education, and method of contraception used. Shorter 
durations of breastfeeding are associated with urban 
residence, higher education level and use of 
contraception. Also differences in maternal age and
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birth order of the child show a significant <P<.05) 
difference in the duration of breastfeeding; however, 
the patterns are unclear. In contrast, sex of the 
infant is found to have no association with the 
duration of breastfeeding.
Within in provincies, the duration of 
breastfeeding is also significantly (P<.001) associated 
with place of residence, wife's and husband's 
education, and method of contraception used, except for 
East Java and Bali, where the durations of 
breastfeeding are not associated (P>.05) with 
contraceptive used. Age of mother, birth order and sex 
of the infant are found to have no general association 
with the duration of breastfeeding. Except, was to the 
general pattern are, birth order of the infant in 
Jakarta and Yogyakarta; and age of mother in West Java 
where significant associations with the duration of 
breastfeeding are found.
The results of the multivariate analyses show that 
the model examined for Java-Bali combined only explains 
21.5% {= Multiple RÄ> of the total variation in the 
duration of breastfeeding. The figures vary from 11.5% 
for Jakarta and 23.9% for Yogyakarta. The low value of 
the Mulitiple FP may due to the fact that some 
variables that are predicted to have a close
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association with an extended duration of breastfeeding 
are not involved in the model.
Before and even after controlling for other 
variables, factors that are found to have a strong 
association with the duration of breastfeeding, and to 
have the greatest contribution in explaining the 
variations in that measure, are place of residence and 
wife's and husband's education. On the other hand, age 
of mother and sex of the infant do not show a 
significant association with the duration of 
breastfeeding. Moreover, although birth order of the 
infant and use of contraception are found to be 
associated with the duration of breastfeeding, their 
contribution in explaining variations of the duration 
of breastfeeding are not as great as either place of 
residence or the education levels of the parents.
6.2. Differentials in the Duration of 8irth Interval.
Surprisingly, except for the cases of Yogyakarta 
and Bali, there is no significant difference in the 
duration of birth interval between urban and rural 
areas. For Jakarta and Bali, wife's and husband's 
education do not show a significant association with 
the duration of birth intervals. For other provinces, 
the association are statistically significant. For 
Java-Bali in aggregate and also within each province.
98
neither age of mother nor birth order nor sex of the 
infant show a significant association with the duration 
of breastfeeding. In contrast, as would be expected, in 
all provinces and also in Java-Bali as a whole the 
duration of breastfeeding is found to have a strong 
positive association with the duration of birth 
intervals. However, breastfeeding duration of less than 
13 months does not significantly prolong birth 
interval. Use of contraception, in the cases of West 
Java, Central Java and Yogyakarta, is found to have no 
association with the duration of birth intervals. For 
other provinces, the associations are found to be 
statistically significant.
The results of the multivariate analyses show that, 
the model examined only explains 17.3% ( = Multiple Rs ) 
of total variation in the duration of birth interval. 
At the provincial level, the figures vary from 8.5% 
(for Jakarta) to 22.8% (for Yogyakarta). The low values 
of the Multiple are probably due to the absence of 
various variables such as sexual abstinence and 
miscarriage in the model. In addition, conception is, 
to a large extent, a chance event.
In all provinces, before and even after 
controlling for other factors, the duration of 
breastfeeding and contraception used are found to have 
the strongest association with the duration of birth
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intervals, and thus have the greatest contribution in 
explaining variation in it. For Central Java, the 
association between duration of birth intervals and 
contraception used is not as strong as in other 
provinces. However, compared to any other explanatory 
variable within Central Java itself, the association is 
still the second strongest after duration of 
breastfeeding.
Factors of maternal age, birth order and sex of 
the infant statistically do not have an association 
with the duration of birth intervals. On the other 
hand, place of residence and wife's education seem to 
have a strong association before controlling for other 
factors with the duration of birth intervals. However, 
after controlling for other factors, the associations 
are most likely to disappear. Since the association 
between breastfeeding on the one hand, and place of 
residence and wife’s education, on the other hand, are 
statistically highly significant, it can he presumed 
that the association between these two factors and the 
duration of birth intervals mainly are through the 
breastfeeding variable.
Even though it is only shown by the case of 
Jakarta and by Java-Bali as a whole, however, there is 
a significant association between the duration of birth 
interval and husband's education. It is presumed that
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the association is not related to the husband’s 
education per se but it is related to the dominant 
opinion of the husband in decision making about having 
children.
6.3. Conclusions and Implications.
With regard to the findings in this study, some 
conclusions can be drawn. The factors that, have the 
greatest contribution in explaining the variation of 
the duration of breastfeeding, are place of residence, 
wife's and husband's education. Shorter duration of 
breastfeeding is associated with urban residence and 
higher education.
Duration of breastfeeding and use of contraception 
are the two most important factors in explaining the 
variations in the duration of birth intervals. There is 
a strong positive association between the durations 
of breastfeeding and of birth intervals. In general, 
the birth intervals among women using contraception 
are longer than those among women who do not use 
contraception.
It is presumed that the association between place 
of residence and wife's education, on the one hand, and 
the duration of birth intervals, on the other hand, act. 
mainly through the duration of breastfeeding.
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Realizing that high level of fertility is one of 
the causes of the Indonesia’s population problem and 
also the importance of breastmilk for infants, the 
findings of this study suggest that prolonging 
breastfeeding at least for longer than 12 months should 
be promoted more intensively, especially among educated 
mothers in urban areas. For how long mothers will do 
breastfeed their infant depends on the motivation and 
opportunity of the mothers to do so (Baer, 1981: 199). 
Hence, aside from promoting that motivates mothers, 
wider opportunity for nursing mothers to breastfeed 
their infants should be given. Like in industrial 
societies, for example, the work places of professional 
women often can accommodate breastfeeding that, allows 
nursing mothers to continue breastfeeding while working 
(Baer, 1981: 399). In addition, as demonstrated by 
Rohde (1974: 201), breastfeeding is economically 
beneficial. In conclusion, by prolonging breastfeeding 
there will be a multiple advantage related to fertility 
decline, infant health and economical benefit.
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APPENDIX B : DEGREE OF URBANIZATION FOR THE SIX
PROVINCES OF JAVA AND BALI,
1961, 1971 AND 1980
Provinces 19611 * 19711> 1980=>
Jakarta 100.0 100.0 100.0
West Java 11.9 12.4 21.0
Central Java 10.3 10.7 18.7
Yogyakarta 16.4 16.3 22.1
East Java 12.9 14.5 19.6
Bali 8.8 9.8 14.7
Source : 1j Wirosuhardj o, n.d .: 192.
2) Calculated based on the data from
Biro Pusat Statistik (197-4:5-7 and 1983:3).
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APPENDIX C: VARIABLES USED AND THEIR CATEGORIES IN THE BREASTFEEDING MULTIVARIATE ANALYSES
Variables
Java - Bali 
Central Java
West Java
Jakarta Bali*
Yogyakarta East Java
Place of residence 1. Urban 1. Urban A ll urban 1. Urban
2. Rural 2. Rural 2. Rural
Wife’s education 0 ..No school 0. No school 1. No school or 0. No school
1. Some primary 1. Some primary some primary 1. Some primary
2. Primary 2. Primary 2. Primary + or higher
3. Junior high 3. Junior high
school + school +
Husband’s education 0. No school 0. No school 0. No school 0. No school
1. Some primary 1. Some primary 1. Some primary 1. Some primary
2. Primary 2. Primary 2. Primary 2. Primary
3. Junior high 3. Junior high 3. Junior high 3. Junior high
school + school + school + school +
Age of mother at the 1. < 20 1. < 30 1. < 30 1. < 30
second last b irth 2. 20 - 29
3. 30 +
2. 30 + 2. 30 + 2. 30 +
Birth order of 1. 1st. 1. 1st. 1. 1st. 1. 1st.
the second 2. 2nd. 2. 2nd. 2. 2nd. 2. 2nd.
last b irth 3. 3rd. 3. 3rd. 3. 3rd. 3. 3rd.
4. 4th. 4 . 4th. 4 . 4th.+ 4. 4th.
5. 5th.+ 5. 5th.+ 5. 5th.+
Sex of the second 1. Male 1. Male 1. Male 1. Male
last b irth 2. Female 2. Female 2. Female 2. Female
Method of 0. Not user 0. Not user 0. Not user 0. Not user
contraception used 1, P ill/In jec tion  l .  P ill/In jec tion  1. P ill/ In je c tio n l. P ill/In jec tion
2. Any other 2. Any other 2. Any other 2. Any other
method method method method
Note : *) Because of the interaction, the variables of wife's education and age of mother 
are combined; and the categories of the combined variable are :
1. No school - < 30 .
2. No school - 30+.
3. Schooled - < 30 .
4. Schooled - 30+.
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APPENDIX D: VARIABLES USED AND THEIR CATEGORIES IN THE BIRTH-INTERVAL 
MULTIVARIATE ANALYSIS
Variables Java - Bali 
Central Java
Jakarta West Java
Type of place 1. Urban All urban 1. Urban
of residence 2. Rural 2. Rural
Wife’s education 0. No school 0. No school 0. No school
1. Some primary 1. Some primary 1. Some primary
2. Primary 2. Primary 2. Primary
3. Junior high 3. Junior high 3. Junior high
school + school + school +
Husband’s education 0. No school 1. No school + 0. No school
1. Some primary some primary 1. Some primary
2. Primary 2. Primary 2. Primary
3. Junior high 3. Junior high 3. Junior high
school + school ♦ school +
Age of the mother 1. < 20 1. < 20 1. < 30
at the second 2. 20 - 29 2. 20 - 29 2. 30 +
last birth 3. 30 ♦ 3. 30 +
Birth order of 1. 1st. 1. 1st. 1. 1st.
the second last 2. 2nd. 2. 2nd. 2. 2nd.
birth 3. 3rd. 3. 3rd. 3. 3rd.
4. 4th. 4. 4th. 4. 4th.
5. 5th. + 5. 5th. ♦ 5. 5th. +
Sex of the second 1. Male 1. Male 1. Male
last birth 2. Female 2. Female 2. Female
Method of contra- 0. Not user 0. Not user 0. Not user
ception used 1. Pill+Injection
2. Any other 
method
1. Any method 1. Any method
Duration of 0. Did not 1. 0-6 months1) 0. Did not
breastfeeding breastfeed 2. 7-12 months breastfeed
1 . 0 - 6  months
2. 7 -12 months
3. 13-18 months
4. 19-24 months
5. 25 months +
3. 13 months* 1. 0 - 6  months
2. 7 -12 months
3. 13-18 months
4. 19-24 months
5. 25 months +
Note : *) Including the women who did not breastfeed.
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APPENDIX D (Continued).
Variables Yogyakarta East Java B a l i
Type of place 1. Urban 1. Urban 1. Urban
of residence 2. Rural 2. Rural 2. Rural
Wife's education 0. No school 0. No school 0. No school
1. Some priiary + 1. Soae primary
2. Primary
3. Junior high 
school +
1. Schooled
Husband's education 1. No school or 0. No school 0. No school
soae primary 1. Soae primary 1. Soae primary
2. Priaary + 2. Primary
3. Junior high 
school 4
2. Priaary
3. Junior high 
school 4
Age of the mother 1 . < 20 1 . < 20 1 . < 20
at the second 2. 20 - 29 2. 20 - 29 2. 20 - 29
last birth 3. 30 + 3. 30 4 3. 30 4
Birth order of 1 . 1st. 1. 1st. or 2nd. 1 . 1st. or 2nd.
the second last 2 . 2nd. 2. 3rd. or 4th. 2. 3rd. or higher
birth 3. 3rd.
4. 4th.
5. 5th. +
3. 5th. 4
Sex of the second 1. Male 1. Male 1. Male
last birth 2 . Feaale 2. Feaale 2. Feaale
Method of contra- 0. Not user 0. Not user 0. Not user
ception used 1. Any sethod 1. Pill4injection
2. Any other 
method
1. Any method
Duration of 1 . 0 - 1 8  months*) 0. Did not 1 . 0 - 1 2  months*)
breastfeeding 2. 19 -24 months breastfeed 2. 1 3 - 1 8  months
3. 25 months+ 1 . 0 - 6  months
2. 7 -12 months
3. 13-18 aonths
4. 19-24 months
5. 25 aonths 4
3. 19 months 4
Note : *) Including the women who did not breastfeed.
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APPENDIX E : PROBABILITY OF F, RATIOS OF INTERACTION SUM OF SQUARES OVER MAIN EFFECT 
AND TOTAL SUM OF SQUARES IN TWO-WAY ANOVA IN BREASTFEEDING ANALYSIS
All Posible 
Interactions
Java - Bali Jakarta West Java Central Java
F M T F M T F M T F M T
Resid >< Weduc .49 .07 .13
Heduc .73 — — ---. — — .07 — — .21 — —Age .04 .94 .14 — — — .02 11.5 0.69 .32 — —BO .00 .32 .50 — . — _ - - - .52 — — .13 — —Sex .66 — — — — — .20 — — .75 — —Cont .00 5.14 .79 — — — .27 — — .01 6.23 .89
Weduc >< Heduc .70 — — .32 — ____ .94 ____ ___- .80 _
Age .14 — — .45 --- .55 --- --- .34 — —
BO .05 4.41 .52 .35 — - --- .65 - - - — - .17 — —
Sex .70 — — .40 — _ _ _ .92 - - - — .79 — —
Cont .00 5.60 .64 .09 — — - .90 — — .36 — —
Heduc x Age .02 2.71 .37 .58 — — .96 ____ • ___ .68 ____ __
BO .04 3.79 .53 .06 — - — .93 - - - — .79 — —
Sex .07 — — .32 - - - - - - .96 — — .27 — —
Cont .00 4.87 .66 .53 — — .30 — — .86 — —
Age x BO .35 — — .92 — — .38 ____ ____ .10 ____
Sex .17 — — .77 - - - - - - .79 — — .04 217 .83
Cont .07 — — .45 - - - — .40 — — .90 — —
BO x Sex .13 — — .45 — ____ .16 ____ ____ .17 _ _
Cont .17 — — .75 — — .29 — — .34 — —
Sex x Cont .40 — — .61 — — .49 — — .56 — —
Note : F : Probability of F for interaction.
M : Ratio of Interaction Sua of Squares over
Main Effect Sua of Squares.
T : Ratio of Interaction Sua of Squares over 
Total Sua of Squares.
Resid : Place of Residence.
Weduc : Wife's education.
Heduc : Husband's education.
Age : Age of aother at the second last birth. 
BO : Birth order of the second last birth.
Sex : Sex of the second last birth.
Cont : Method of contraceptive used.
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APPENDIX E (Continued).
All Posible 
Interactions
Yogyakarta East Java B a l i
F M T F M T F M T
Res id X Weduc .95 — — .86 .37 —
Heduc .54 — .47 --- — .34 — —
Age .10 — — .91 — - _ _ _ .60 — —
BO .55 --- --- .35 — - - - .96 --- ---
Sex .41 — --- .97 - - - - - - .20 --- —
Cont .20 --- — .69 — — - .50 — —
Weduc >< Heduc .94 — — .70 — _____ .17 — —
Age .06 — — - .81 — — .02 60.9 1.40
BO .32 - - - - - - .15 - - - - - - .11 — —
Sex .87 — .98 — - — - .85 ---
Cont .87 — — .23 — — .92 — —
Heduc X Age .73 — — .43 — — .51 — —
BO .11 — --- .06 - - - — .88 _ _ _ — -
Sex .95 — — .32 - - - — .32 — —
Cont .32 — — .06 — — .40 — —
Age X BO .62 — — .22 — — .25 — —
Sex .50 — — .06 — - — - .31 — - —
Cont .15 — — .38 — — .40 — —
BO X Sex .98 — — .09 — — .72 — —
Cont .09 — — - .34 — — .58 — —
Sex X Cont .92 — — .84 — — .96 — - —
Note : F 
M
T
Res id
Weduc
Heduc
Age
Bö
Sex
Cont
: Probability of F for interaction.
: Ratio of Interaction Sui of Squares over 
Main Effect Su b of Squares.
: Ratio of Interaction Sua of Squares over 
Total Sub of Squares.
: Place of Residence.
: Wife's education.
: Husband’s education.
: Age of Bother at the second last birth.
: Birth order of the second last birth.
: Sex of the second last birth.
: Method of contraceptive used.
APPENDIX F (continued).
All Posible 
Interactions
Yogyakarta East Java B a 1
F M T F M T F M T
Resid x Weduc .88 — — .15 — — .55 ____ ____
Heduc .68 — — .39 - - - .71 — —
Age .58 — — .76 — — .89 — —
BO .96 — — .32 — — .78 - - - - - -
Sex .48 — — .92 — — .54 - - - — -
Cont .66 — — .86 — - — - .51 - - - —
Breast .61 — — .48 — — .44 — —
Weduc x Heduc .65 — — .90 — — .59 ____ —
Age .13 — — .42 - - - — .34 — —
BO .29 — — .19 — — .96 - - - —
Sex .35 - - - — .21 — .22 --- —
Cont .34 — .63 - - - - - - .80 — - —
Breast .89 — — .86 — — .09 —
Heduc x Age .41 — — .12 — — .68 ____ —
BO .27 — - - - - .57 - - - — .71 — - - -
Sex .45 — — .34 — — .42 - - -
Cont .67 — — .44 — — .60 - - - —
Breast .97 — — .07 — — .89 - - - —
Age >< BO .44 — — .30 — — .19 — —
Sex .17 — — .34 — - - - .14 - - - —
Cont .62 — .06 — — .41 — —
Breast .54 — — .98 — — .94 — —
BO x Sex .87 ____ ____ .12 ____ ____ .19 — —
Cont .28 — _ _ _ .38 - - - — .93 - - - - - -
Breast .22 — — .99 — — .31 — —
Sex x Cont .99 — — .75 ____ ____ .87 — —
Breast .20 — — .86 — — .75 — - —
Cont x Breast .80 — — .45 — — .61 — —
Note :
F : Probability of F for interaction.
M : Ratio of Interaction Sum of Squares over
Main Effect Sua of Squares.
T : Ratio of Interaction Sum of Squares over 
Total Sus of Squares.
Resid : Place of residence.
Weduc : Wife’s education 
Heduc : Husband's education.
Age : Age of aother at the second last birth. 
B 0 : Birth order of the second last birth.
Sex : Sex of the second last birth.
Cont : Method of contraceptive used.
Breast : Duration of breastfeeding.
122
APPENDIX F (continued).
Ali PosiDle 
Interactions
Yogyakarta East Java B a l i
F M T F M T F M T
Resid x Weduc .88 — — .15 ____ ____ .55 ____ _
Heduc .68 — - - - .39 — — .71 — —
Age .58 — — .76 — - - - .89 — —
BO .96 — — .32 — — - .78 — —
Sex .48 — — .92 — — .54 — —
Cont .66 — — .86 - - - — .51 — —
Breast .61 — - — .48 — - — .44 — —
Weduc >< Heduc .65 — — .90 ____ .59 ____ _
Age .13 — — .42 — _ _ _ .34 — —
BO .29 — .19 - - - — .96 — —
Sex .35 — — - .21 - - - — .22 — —
Cont .34 — — .63 - - - — .80 — —
Breast .89 — - - - .86 — — .09 — —
Heduc x Age .41 — — .12 — ____ .68 ____ _____
BO .27 — - — .57 - - - - - - .71 — —
Sex .45 — - .34 - - - — - .42 — —
Cont .67 — — .44 - - - — .60 — —
Breast .97 — — .07 — — - .89 — —
Age x Bö .44 — — .30 ____ ____ .19 _ _
Sex .17 — - - - .34 — - - - .14 — —
Cont .62 — - — - .06 - - - — .41 — —
Breast .54 — — .98 — — .94 — —
BO x Sex .87 — — .12 _ ___- .19 _ __
Cont .28 - - - — .38 — — .93 — —
Breast .22 — — .99 — — .31 — —
Sex x Cont .99 — ____ .75 _ _ .87 _ _
Breast .20 — — .86 — — .75 — —
Cont > < Breast .80 — — .45 — — .61 — —
Note :
F : Probability of F for interaction. Resid : Place of residence.
M : Ratio of Interaction Sum of Squares over Weduc : Wife's education
Main Effect Sum of Squares. Heduc : Husband’s education.
T : Ratio of Interaction Sum of Squares over Age : Age of mother at the second last birth
Total Sum of Squares. B 0 : Birth order of the second last birth.
Sex : Sex of the second last birth.
Cont : Method of contraceptive used.
Breast : Duration of breastfeeding.
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APPENDIX G.l : UNADJUSTED AND ADJUSTED MEAN DURATION OF BREASTFEEDING (in aonths) BY PLACE OF RESIDENCE, WIFE'S 
AND HUSBAND’S EDUCATION, AGE OF MOTHER, BIRTH ORDER AND SEX OF THE CHILD, AND METHOD OF 
CONTRACEPTIVE USED, AMONG WOMEN IN JAVA AND BALI, WEST JAVA, CENTRAL JAVA, YOGYAKARTA 
AND EAST JAVA, 1966-1974
Variable Java - Bali West Java Central Java Yogyakarta East Java
H II u
its categories N Unadj. Adjust. N Unadj. Adjust. N Unadj. Adjust. N Unaaj. Adjust. N Unadj. Adjust.
Place of residence
Urban 1278 13.53 15.15 191 14.93 16.58 190 13.74 16.17 30 17.10 20.53 175 13.34 15.15
Rural 2321 21.29 20.39 513 20.22 19.61 615 22.02 21.28 311 25.16 24.83 521 21.74 21.14
(Eta)/Beta) (0.39) (.26) (.24) (.14) (.38) (.23) (.23) ( 12) (.38) (.27)
Wife's education
No school 1942 20.37 19.21 367 19.76 18.93 443 21.66 20.78 219 26.10 25.00 395 21.55 20.72
Soae Primary 698 20.20 19.06 145 20.86 20.17 198 21.55 20.79 45 25.33 23.64 158 20.03 19.37
Primary 598 15.78 17.77 136 17.22 18.36 114 15.58 18.04 47 21.11 24.45 93 15.53 17.61
Secondary + 361 10.37 15.12 56 10.91 15.33 50 10.38 15.57 30 16.30 21.68 50 10.84 15.60
(Eta)/(Beta) (.34) (.13) (.27) (.12) (.35) (.16) (.31) (.10) (.33) (.16)
Husband's education
No school 829 21.96 20.34 156 20.99 20.01 197 23.31 21.69 100 27.93 27.38 206 22.44 20.87
Soae Primary 1230 20.38 19.40 256 20.44 19.87 343 21.06 20.05 101 26.82 26.54 248 20.70 19.87
Primary 809 17.94 18.11 171 18.63 18.57 145 19.48 20.14 77 22.60 22.13 142 18.48 18.99
Secondary + 731 12.19 15.48 121 12.70 15.25 120 12.61 17.39 63 17.38 19.28 100 12.83 17.39
(Eta)/(Betaj (.37) (.18) (.30) (.18) (.36) (.14) (.39) (.32) (.32) (.12)
Age of the mother
< 20 669 19.05 18.90 — — — 135 20.01 20.84 45 26.11 26.99 —  — —
20 - 29 1889 18.09 18.35 499 18.71 18.60 415 19.62 20.04 188 23.81 23.84 510 19.69 19.80
30 ♦ 1041 10.01 18.62 205 18.98 19.25 255 23.30 19.71 108 24.87 24.46 186 19.47 19.16
(Eta)/(Beta) (.05) (.02) (.01) (.03) (.06) (.04) (.08) (.10) (.01) (.03)
Birth order
1st. 766 17.79 18.30 125 19.35 20.10 162 19.71 19.77 83 22.49 23.31 162 19.18 19.60
2nd. 622 18.63 19.09 116 18.69 19.35 133 20.34 20.38 68 27.13 27.28 120 20.04 19.95
3rd. 534 18.40 18.66 106 18.23 18.28 113 19.79 20.38 57 25.05 25.43 100 19.01 19.41
4th. 466 19.55 19.45 90 19.59 19.36 95 20.69 21.03 42 26.05 25.47 98 20.61 20.77
5th. + 1211 18.62 17.98 267 18.53 17.94 302 20.05 19.68 91 23.11 22.29 216 19.58 19.06
(Eta)/(Beta) (.05) (.06) (.05) (.09) (.03) (.05) (.18) ( 19) (.05) (.06)
Sex of the child
Male 1817 18.46 18.47 321 19.11 19.09 409 20.31 20.17 169 24.74 24.44 363 18.93 19.02
Female 1782 18.60 18.59 383 18.53 18.54 396 19.82 19.97 172 24.16 24.46 333 20.40 20.29
(Eta)/(Beta) (.01) (0.1) (03) (03) (03) (.01) (03) (-00) (.08) (.07)
Method of
contraception used
Not user 2664 18.87 18.36 612 19.33 18.98 636 20.93 20.33 171 23.43 23.53 463 19.85 19.35
Pill+Injection 377 17.28 18.08 54 15.02 16.50 80 19.20 19.93 14 18.86 21.90 135 20.20 19.98
Any other method 558 17.78 19.65 38 15.58 19.06 89 14.67 18.34 156 26.07 25.69 98 17.83 20.48
(Eta)/(Beta) (0.6) (.05) (.14) (.07) (.21) (.07) (.18) (.12) (.08) (.04)
Multiple R Square 0.215 0.131 0.211 0.239 0.198
Grand Mean 18.53 18.79 20.07 24.45 19.63
Total N 3599 704 805 341 696
Note : *) : age group of < 30.
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APPENDIX G .2 : UNADJUSTED AND ADJUSTED MEAN DURATION OF
BREASTFEEDING(in months) BY WIFE'S AND 
HUSBAND’S EDUCATION, AGE OF MOTHER, BIRTH 
ORDER AND SEX OF THE CHILD AND CONTRACEPTIVE 
AMONG WOMEN IN JAKARTA, 1966-1974
—  — —  —  —  —  —  —  —  —  —  —  —  —  —  —  —  =  —  —  —  —  —  —  =  —  —  —  —  —  =  =  —  —  —  —  —  —  ~  =  ~  —  —  —  —  —  z:
Variable
a n d N Unadjusted Adjusted
its categories Eta Beta
Wife's education
No school or some primary 341 14.92 13.73
Primary or higher 313 10.93
( .25)
12.22
( . 10)
Husband’s education
No school 67 15.82 14.68
Some primary 144 15.49 14.80
Primary 168 14.24 14.00
Junior high school or higher 275 10.28
( .30)
11.06
( .21)
Age of mother at giving birth
< 30 462 12.63 13.31
30 + 192 13.93
(. .07)
12.29
( .06)
Birth order of the child
1st. 140 10.99 11.25
2nd. 125 12.00 12.42
3rd . 88 12.74 13.13
4th. or higher 301 14.45
l . 18)
14.04
( . 14)
Sex of the child
Male 353 13.07 12.87
Female 301 12.94
i .01)
13.17
( . 02)
Method of contraception used
Not user 456 13.73 13.30
Any method 198 11.34
( . 14)
12.34
1.06)
Multiple R square : .115
Grand Mean : 13.01
Total N : 654
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APPENDIX G .3 : UNADJUSTED AND ADJUSTED MEAN DURATION OF
BREASTFEEDING (in months) BY PLACE OF 
RESIDENCE, WIFE’S EDUCATION AND AGE, 
HUSBAND'S EDUCATION, BIRTH ORDER AND 
SEX OF THE CHILD, AND METHOD CONTRACEPTIVE 
USED, AMONG WOMEN IN BALI, 1966-1974
Variables
a n d N Unadjusted Adjusted
its categories Eta Beta
Place of residence
Urban 38 12.60 14.09
Rural 361 17.53
( . 24)
17.37
( . 16)
Wife’s education and age
No school - < 30 182 17.50 1 7.06
No school - 30 + 76 17.87 16.77
Schooled - < 30 122 15.46 16.72
Schooled - 30 + 19 19.89
( • 19)
20.38
( . 12)
Husband’s education
No school 103 18.10 17.64
Some primary 138 18.41 18.26
Primary 106 16.43 16.68
Junior high school or higher 52 12.69
( .31)
13.48
( .25)
Birth order of the child
1st. 94 16.01 16.24
2nd . 60 16.05 16.79
3rd . 70 17.24 17.48
4th. 63 17.93 17.96
5th. or higher 112 17.88
( • 14)
17.13
( .09)
Sex of the child
Male 202 17.08 17.74
Female 197 17.04
( .00)
16.98
( . 01 )
Method of contraception used
Not user 326 17.37 17.28
Pill + Injection 25 15.44 15.92
Any other method 48 15.77
( .11)
16.14
( . 08)
Multiple R square : .148
Grand Mean : 17.06
Total N : 399
126
APPENDIX H.l : UNADJUSTED AND ADJUSTED MEAN DURATION OF BIRTH INTERVAL (in months; BY PLACE OF 
RESIDENCE, WIFE'S AND HUSBAND'S EDUCATION, AGE OF MOTHER, BIRTH ORDER AND SEX OF 
THE CHILD, METHOD OF CONTRACEPTIVE USED AND DURATION OF BREASTFEEDING AMONG 
WOMEN IN JAVA .AND BALI, WEST JAVA, CENTRAL JAVA .AND EAST JAVA, 1966-1974
Variable
a n d
its categories
Java - Bali West Java Central Java East Java
N Unadj. Adjus. N Unadj. Adjus. N Unadj. Ad jus. N Unadj. Adjus.
Place of residence
Urban 1278 32.89 36.68 191 34.16 36.95 190 33.94 37.95 175 33.79 37.66
Rural 2321 38.55 36.65 531 37.89 36.85 615 38.76 37.52 521 39.68 38.38
(Etaj/Beta) (.16) (.00) (.10) (.00) (.13) (.01) (.17) (.02)
Wife’s education
No school 1942 37.71 36.47 367 37.11 36.81 443 39.17 37.81 395 39.31 38.85
Some Primary 698 37.78 36.81 145 40.30 38.82 198 36.61 36.34 158 39.63 39.12
Primary 598 34.70 36.88 136 34.84 35.56 114 35.64 38.97 93 34.45 35.63
Secondary * 361 32.11 37.00 56 31.46 35.51 50 32.38 37.95 50 31.88 34.90
(Eta)/(Beta) (.12) (.01) (.15) (.07) (.13) (.05) (.16) (.10)
Husband’s education
No school 829 38.95 38.16 156 37.43 36.47 197 41.36 39.91 206 40.12 38.46
Some Primary 1230 37.73 36.83 256 38.56 37.26 343 37.75 37.62 248 38.53 37.61
Primary 809 35.86 36.21 171 37.24 37.60 145 36.02 35.99 142 38.11 38.75
Secondary + 731 32.38 35.17 121 32.11 35.59 120 33.04 35.82 100 33.56 38.36
(Eta)/(Beta) (.16) (.06) (.14) (.04) (.17) (.10) (.14) (.03)
Age of the mother
< 20 669 37.13 36.95 _ _ _ - - - _ _ _ 135 37.60 38.74 164 40. IS 40.00
20 - 29 1889 36.56 36.65 499*)■ 37.10 36.86 415 37.24 37.22 346 37.33 36.86
30 + 1041 36.54 36.49 205 36.35 36.93 255 38.25 37.68 186 38.10 39.10
(Eta)/{Betaj (.01) (.01) (.02) (.00) (.03) (.03) (.08) (.09)
Birth order
1st. 766 36.48 36.91 125 38.37 37.71 162 35.89 36.26 282$ 38.90 38.61
2nd. 622 37.14 36.79 116 36.93 36.79 133 37.31 37.24
3rd. 534 36.03 36.03 106 35.77 36.40 113 38.29 38.80 198# 38.54 38.95
4th. 466 38.30 37.54 90 38.88 38.32 95 38.84 38.20
5th. + 1211 36.17 36.36 267 35.93 36.23 302 38.05 37.90 216 36.97 36.98
(Eta)/(Beta) (.05) (.03) (.07) (.05) (.06) (.05) (.06) (.06)
Sex of the child
Male 1817 36.30 36.35 321 36.73 36.51 409 37.27 37.13 363 37.38 37.94
Female 1782 37.03 36.98 383 37.01 37.19 396 37.98 38.12 333 39.09 38.49
(Eta)/(Beta) (.02) (.02) (.01) (.02) (.02) (.03) (.06) (.02)
Note : *) age group <30. (To be continued)
$) birth order 1st. or 2nd.
#) birth order 3rd. or 4th.
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APPENDIX H.l (continued).
Variable Java - Bali West Java Central Java East Java
s n
its categories N Unadj. Adjus. N Unadj. Adjus. N Unadj. Adjus. N Unadj. Adjus.
Method of
contraception used
Not user 2664 35.89 35.70 612 36.72 36.32 636 37.63 36.99 463 36.77 36.50
Pill+Injection 377 39.36 39.91 92 37.98 40.58 80 38.23 39.10 135 41.81 41.32
Any other lethod 558 38.49 39.05 — — - - - 89 37.01 40.77 98 39.99 41.92
t Eta >/(Beta) (.08) (.10) (.03) (.09) (.02) (.08) (.14) (.16)
Duration of
breastfeeding
Did not breastfeed 97 28.14 27.97 15 24.00 23.63 16 25.37 25.35 17 30.41 30.84
0 - 6  months 236 28.21 28.31 46 30.52 30.81 40 30.50 30.04 36 27.00 27.79
7 -12 months 845 31.72 31.94 169 31.83 31.95 157 32.08 31.98 139 34.88 35.72
13-18 months 876 33.79 33.94 166 33.91 34.11 170 33.63 33.74 158 33.41 33.51
19-24 months 974 39.17 39.15 204 39.04 38.98 268 39.68 39.76 207 39.22 38.74
25 months + 571 49.04 48.49 104 50.27 49.80 154 47.21 47.17 139 49.30 48.80
(Eta)/(Beta) (.40) (.39) (.40) (.39) (.37) (.38) (.42) (.40)
Multiple 8 Square 0.173 0.175 0.157 0.220
Grand Mean 36.66 36.88 37.62 38.20
Total N 3599 704 805 696
Note : 4) any method.
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APPENDIX H .2 : UNADJUSTED AND ADJUSTED MEAN DURATION OF
BIRTH INTERVAL (in months) BY WIFE’S AND 
HUSBAND’S EDUCATION, AGE OF MOTHER, BIRTH 
OREDR SEX OF THE CHILD, METHOD OF 
CONTRACEPTIVE USED, AND DURATION 
BREASTFEEDING AMONG WOMEN IN JAKARTA, 
1966-1974
= = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = =: = = = = = = = = = = = = = = = = = = = = = =: = = 
Variable
a n d  N Unadjusted Adjusted
its categories Eta Beta
W i f e ’s education
No school 260 32.48 31.80
Some primary 81 32.54 32.56
Primary 154 34.04 34.18
Junior high school or higher 159 31.63 32.60
( . 05) ( .06)
Husband's education
Some primary 211 34.79 35.35
Primary 168 31.21 30.64
Junior high school or higher 275 31.89 31.81
( .09) (.12)
Age of the mother at birth
< 20 116 31.33 30.23
20 - 29 346 33.13 33.37
30 + 192 32.58 32.82
( . 04) ( .07)
Birth order of the child
1st. 140 33.00 34.84
2nd . 125 32.24 32.79
3rd . 88 30.49 30.48
4 t h . 78 34.00 32.69
5th. or higher 223 33.05 33.24
( .06) ( .03)
Sex of the child
Male 353 33.00 33.04
Female 301 32.24 32.20
( .02) ( - 03)
Method of contraception used
Not user 456 31.35 31.05
Any method 198 35.65 36.34
( • 12) ( . 15)
Duration of breastfeeding
0 - 6 months 129 28.40 27.86
7 - 1 2  months 261 30.86 30.91
13 months + 264 36.49 36.71
( . 21) ( .22)
Multiple R square : .085
Grand Mean : 32.65
Total N : 654
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APPENDIX H .3 : UNADJUSTED AND ADJUSTED MEAN DURATION OF BIRTH
INTERVAL (in months) BY PLACE OF RESIDENCE, 
WIFE’S AND HUSBAND’S EDUCATION, AGE OF MOTHER, 
BIRTH ORDER AND SEX OF THE CHILD, METHOD OF 
CONTRACEPTION USED AND DURATION OF BREASTFEEDING 
AMONG WOMEN IN YOGYAKARTA, 1966-1974
Variable
and N Unadjusted Adjusted
its categories Eta Beta
Place of residence
Urban 30 36.07 42.28
Rural 311 42.16
( . 10)
41.56
( .01 )
Wife’s education
No school 219 42.80 41.81
Schooled 122 39.49
( .09)
41.28
( .02)
Husband's education
No school or some primary 201 44.52 43.00
Primary or higher 140 37.46
( .20)
39.64
( . 10)
Age of the mother at
giving birth 
< 20 45 43.85 41.86
20 - 29 188 42.16 41.85
30 + 108 39.75
( .03)
41.12
( .02)
Birth order of the child
1st. 83 40.78 42.18
2nd . 68 47.65 46.1 7
3rd . 57 40.09 39.60
4th. 42 43.74 43.33
5th. + 91 37.86
( .20)
38.19
(.17)
Sex of the child
Male 169 40.66 40.42
Female 172 42.57
( . 06)
42.80
( . 07)
Method of contraception used
Not user 171 41.99 43.36
Any method 170 41.25
( . 02)
39.37
( . 10)
Duration of breastfeeding
0 - 1 8  months 101 32.97 33.92
19 - 24 months 109 39.22 39.14
25 months + 131 50.28
( .43)
49.62
( .39)
Multiple R square : .228
Grand Mean 41.62
Total N 341
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APPENDIX H .4 : UNADJUSTED AND ADJUSTED MEAN DURATION OF BIRTH
INTERVAL (in months) BY PLACE OF RESIDENCE, WIFE'S 
AND HUSBAND’S EDUCATION, AGE OF MOTHER AT GIVING 
BIRTH, BIRTH ORDER AND SEX OF THE CHILD, METHOD 
OF CONTRACEPTION USED AND DURATION OF 
BREASTFEEDING AMONG WOMEN IN BALI, 1966-1974
Variable
and
its categories
N Unadjusted
Eta
Adjusted
Beta
Place of residence
Urban 38 29.66 33.54
Rural 361 34.37 33.96
( . 10) ( .01 )Wife's education
No school 258 34.47 33.87
Schooled 141 32.91 34.00
( .05) ( . 00)Husband's education
No school 103 36.54 36.72
Some primary 138 33.07 32.14
Primary 106 33.8S 34.22
Junior high school 52 31.06 32.49
or higher ( • 12) (.13)
Age of mother at
giving birth
< 20 64 30.50 32.3520 - 29 240 34.99 35.13
30 + 95 33.53 31.92
( .11) ( . 11 )Birth order of
the child
1st. or 2nd. 154 32.06 32.41
3rd. or higher 245 35.09 34.87
( . 10) ( >08)
Sex of the child
Male 202 33.78 33.55
Female 197 34.06 34.30
( .01 ) ( .03)
Method of contraceptive
used
Not user 326 32.84 32.49
Any method 7.3 38.76 40.33
(.16) ( -21)
Duration of breastfeeding
0 - 1 2  months 111 28.94 28.85
13 - 18 months 163 33.09 32.74
19 months + 125 39.42 39.95
( . 29) ( . 31)
Multiple R square : .155
Grand Mean : 33. 92
Total N : 399
